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ee ASCENDING TO A HEIGHT OF 120 FEET IN THE PETROCZY CAPTIVE HELICOPTER.—{See page 117) [CJ 
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ERE’S your chance to buy 
one motor at a lower price 
than others charge for 
j thousand-lots, or a hundred 
motors below the prices that 
} washing machinemanufacturers 
have been paying on contracts 
for five or ten thousand. Just 
compare these quotations with 
the advertised prices of other 
manufacturers in this or any 
other publication. 
oumbiie to prior sale, 




































only 10,000 ! hp. motors atthe 
following record-breaking bar- 
gain prices: R 
eversible 
= lots, each ag De Alternating Current 
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3 , 
Single Motors 13.50 
F . B. Chicago 


This o fer will turn the motor business upside-down and put an end to fancy prices, 

Motors are latest type, fan-cooled, 110 volts, 1740 rpm., 60 cycle, single-phase, 
alternating current, with either binding post or cord and plug terminal. Rating 4 hp.; 
but every motor before leaving factory is tested for 50°, overioad. They can be attached 
to any light or power circuit. 

Just the thing for operating wash ng and ironing machines in the home; small 
lathes, grinders, drill and similar tools in the shop; churns, cream separators, feed 
mills, etc., on the farm. 

Every Motor Bears a Guarantee Service Tag. This guarantee provides free consulting 
| service for a year and, if anything should go wrong with the motor within 12 months— 
you ship it back express charges collect and geta BRAND NEW MOTOR express prepaid. 
No other motor maker ever had the nerve to make such an offer. Hundreds of 
thousands of these motors are in use all over the world and every buyer is a booster. 








At these extremely low prices 
Cash must accompany order 


You run no risk as all our motors are sold on the money-back basis if you are not fully satisfied. 
We cannot agree to repeat the prices quoted. Better act romptly, as this one ad may sell the entire 
lot—possibly to one washing machine manufacturer 


NORTHWESTERN ELECTRIC COMPANY 
418 So. Hoyne Ave., Chicago 








The Most Complete and Authoritative Bo of Receipts Published 


Americans Prefer to Travel The Scientific hanes Cyclopedia of Formulas 


i Partly based on the Twenty-Eighth Edition of 
? ? ? “The Scientific American Cyclopedia of Receipts, Notes and Queries” 
Under the Ame rican Flag Edited by ALBERT A. HOPKINS 
HIS valuable work is a careful compilation of about 15,000 
ND when, as on the U. S. selected receipts and processes, many of which have hereto- 
Mail Line to principal Euro- fore been secret. Nearly every branch of the useful arts and 
industries is represented. Never before has such a large collec- 





pean Ports, there is no sacrifice tion of valuable formulas, useful to everyone, been offered té 
in the comforts and luxuries that | the emo is P ae P 
alk ar a wre : This volume may be regarded as the product of the studies 
make or mar a voyage, there 1s and practical experience of the ablest chemists and workers in 
no reason why preference should all parts of the world. The information given is of the highest 


value, condensed in concise form, convenient for ready use. Al- 
most any inquiry that can be thought of relating to formulas 
used in the various manufacturing industries, will be found an- 
swered in this volume. 

The formulas are classified and arranged into chapters con- 
taining related subjects, while a complete index made by pro- 
fessional librarians renders it easy to find any formula desired. 


not be given American-flag ships. 


The cuisine and personal service on the 
U.S. Mail liners are of the kind you would 


expect only in your favorite club or hotel. 


For information as to rates and Those engaged in any branch of industry will undoubtedly 
sailings, inquire U. S. Mail Line, find in this volume much that is of practical use in their respec- 
45 Broadway, New York City. tive callings. 


Hundreds of the most excellent suggestions for those who 
are seeking for salable articles which they can manufacture 


OPERATING themselves profitably on a small scale are also included. 
It is beyond question the most complete and authoritative 
STEAMSHIPS || book of receipts published, and is a revelation in its line. It 
OF THE U S should find a place in every laboratory, factory and home. 
e we “As Indispensable as a Dictionary and More Useful” 
Substantially Bound in Full Flexible Fabrikoid, 
Pocket Book Style, Red Edge 


Size 614 x 84 Inches 1077 Pages 200 Illustrations 
U &; MAI i Price, $5.50 net in New York and Vicinity. 
To Buffalo or New Engiand, $5.62; to Cleveland, $5.69; to Chicago, 
a a $5.76; to Omaha, $5.84; to Denver, $5.91; to San Francisco, $5.98; 
| to Baltimore, $5.58; to Atlanta, $5.76; to New Orleans, $5.83; to 
STEAMSHIP COMPANY Galveston, $5.88; to Canada and other foreign countries, $5.82. 
Full leather, gilt edge, $1.00 extra; postage is the same. 
Published by SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway, Woolworth Building New York 
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Copyright, Scientific American Pub. Co 

General view of the proposed pontoon bridge across the Hudson River for vehicular and pedestrian traffic, and a cross-sectional view of one of the 
ship units—[See page 117] 


Tue Screntiric American, August 13, 1921. Volume 125, Number 7. Published weekly by Scientific American Publishing Company at 233 Broadway, New York, N. Y. Subscription price, $6.00 per year. 
3, 1879. 


Entered as second-class matter June 18, 1879, at the post ofice at New York, N. Y., under the act of March 
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“ not be possible to entertain 
Published by Scientific American Publishing Co , lee of j . ive of this magnitt for the 
Founded 1845 ' | trueture will be by far the largest of its 
New York, Saturday, August 13, 1921 | 1 eve structed But with the boats available 
Munn & Co., 233 Broadway, New York | because of the standard shapes of which the towers 
! e trusses will be built, both the time and cost 
. he Allen Mu Pre v Mu [ — ab I t ! : = ridge ill ln eclucer oO ¢ 
Allan ¢ H . | a e eret n ¢ the ridge will redu 1 t a 
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M Inventing a Crime 
i) ‘ ‘ } ‘ 


MM IVILIZATION n the beginning was a simpl 
t machinery of 
C1 of ndustry of daily lift And 
The Hudson River Pontoon Bridge everything else, right and wrong were of. the 


r Hl 4 ‘ . ; t \ ember of this primitive society could 








iH , triat ! neigl rs fe vy fore he coul tuke his 
‘ ‘ t ‘ rel ] \ eletitvor erty fore beyond thit there 
uy et t he could do to wrong him There were 
‘ { e vet ‘ est a ‘ ording! few iws, and these simple ones, applying 
1 _ Seven ‘ ge. but. fot ‘ Pt ere to what we recognize as natural crimes It 
‘ i ‘ “ lit t he \ t even nece iry to define the crime the law 
nm fe "| ‘ ‘ mere for the purpose of defining the penalty 
kve j . " the feat of I} halt not kill: thou shalt not steal: thou shalt not 
Nerxe ‘ ta do ‘ we , :s the Hell et thy neighbor's wife—that would cover the ground 
we nal he othe i shalt not bear false witness was a later develop 
} vexse ree tren iH ent And it was always easy to determine whether a 
Th ‘ ) I vl bes committed 
~ hianes ‘ j y \W h the grow we « nplexity of civilization it be 
j I) ’ ‘ ! e to W gam n more ways, and il 
a mal hew 7 } us } ‘ v . It b ime possible without act 
" f ’ | FL, I or d i anything recognizable as ar 
] } } ! ‘ giit re t come ¢ t of 1 trunsact 
add Ota ' ection forms t , rt f possession of another's property and without having 
ra } vines er fo hat companie giver ny fair retut therefor As trade and com 
ery mod ' erce and gover ent developed in complexity, bribery 
} t} ' f v ‘ . ne eNXISTE ‘ ina yppened th 
ii to a rie f operations wher one 
ul ‘ ‘ vl tetra ! tr Ww t was rightful his Ata 
“ ! ( l ‘ stage h world Listor 
mmo | t Fi is u Tt ‘ eee TET st ama prope or 
} ‘ ! val that proof f the wt (lor 
\ j ] y el e diffientt > presen while ever 
ridge f tl vl I ! f é ommitted might turn out t 
} hy » river ( yu t side! e ot ‘ 
Coblen Since tl immistics eve nilitar 1h The net result of ll t sa sort of race between 
ridge i ‘ t! ‘ cro the Rhine tl offender and the iW We have continually the 
rder to facilitate the wvements of the var Aru vention of ew Ways of getting the best of the other 
f Oceny betwee lie v " bank \ ve migl \ vith our heading, the invention 
he rivet of new crimes, but that they are not crimes until the 
Phere are two questions to be answered in considet W-making power has had its innings and made them 
ne th tartling proposit to bridge the Hudson : Conspiracy n restraint of trade, extortion of a 
i point where it is over a mile in widt ind these are ental out of all proportion to the value of the premises 
first, i there any emergency call for such a bridge these are among the less disreputable examples Sharp 
ind second! is it practicabl Answer to the first ractice though they be, they are defended eloquently 
jnestion is to be found i the present intolerabl ‘ many more or less sincere gentlemen; but in the 
crowded conditions of automobile traffic at the ferries public interest they are defined as crimes and the 
which afford the only means of vehicular MMI UN he penalty fixed It then is the move of the sharpster 
tion re the Hudson At any time of the day ther igain, and he develops a new procedure for getting 
ix an irritating wait to get across, and at certain hou his fingers into his neighbor's pocket book So the 
there a wait which means a very considerable loss of game goes on, endlessly 
me out of business day It is on Saturdays, Sur As a rule it seems that the crook and the sharpster 
days and holidays, however, that the congestion reaches re a little ahead of the law rhis is entirely natural 
proportion which are unbelievable except by those Phe imWw must necessarily follow the transgressor 
who have had the misfortune to be caught in it Ire rather than lead him rhe law-makers cannot meet to 
quentiy the line of waiting cars will be backed up for gether and allow their imaginations to run wild in 
wveral miles along the roads leading to the ferri picturing all the devices that might be conceived by a 
ind on a recent holiday, after waiting many hours or clever crook for the purpose of relieving the ind 
the western ide of the river, New York and Long vidual or the community of superfluous cash; they can 
Island owne in despair ictually abandoned their it most only provide for the known and established 
ars for the me being ways of doing wrong. The field must necessarily be 
As to the fen lity f the bridge there can be no eft open for the ingenious transgressor to devise ways 
esti whatever rl ert wooden ships, obtained of achieving his ends that have not as yet been specific 
from the Shipping Board ire vessels of over S000 ily prohibited, The way must necessarily be left free 
ton and when they are moored to heavy anchorages for him to teach us these artifices by putting them into 
up and down the stream, and the mooring cables draw! execution—only after we have had such tuition can we 
taut. they will afford a foundation for the trusses, so expect our law-makers to move the barrier so that it 
secure, both vertically and iterally, that the bridge shall include the latest procedure among the things for 
will have a stability which will compare favorably with bidden 
1 permanent ructur A ship of over 3000 tons will A case in point is furnished by the Chicago baseball 
be practically unaffected by h small waves as d scandal We have no doubt that on numerous occa- 
turb the surface of the Hudson Rivet The steelwork sions disgruntled ball players have failed to exert 
for the towers and trusses can be built within 90 days their efforts to win, or have actually done what they 
and ince the boats are immediately ivailable it is ould to betray their club But concerted throwing of 
estimated by Mr. Lindenthal that, if there are no legal ball games for money, if we are to credit the testimony 


delays, the bridge can be opened to the public offered in this case, has been put on a business basis 
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never before attained. A new crime has been invented ; 
and the le 
by defining the offense and the punishment. But it 


gislatures of numerous states have responded 
appears that, if the inventor of a crime cannot get a 
patent to reward his ingenuity, he at least has the 
consolation ‘that his practice of this crime will go 
unpunished, where a subsequent imitator lays himself 
open to the law that has been enacted as a result of 


his predecessor's activity 


The World’s Merchant Marine 


N the midst of the uncertainty which beclouds the 
immediate future of shipping, there is a certain 
measure of satisfaction in having the exact figures 
efore one, showing just how much shipping there is in 
the world today, and what is its distribution. These 
edition of Lloyd's 


facts re to be found in the new 


Register, in which the usual details are given of the 
seagoing vessels of all the maritime nations, including 
ships from 100 tons up to the 56,000-ton transatlantic 
liners 

rhe world’s total of shipping today is made up of 
33.296 vessels of 61,974,653 gross tons Before pro- 
ceeding to consider the larger totals, it should be noted 
that the gradual reduction in sailing tonnage continues: 
although the increase in this type of vessel which has 
occurred in this country has tended to slow down some 
what the general decrease It is a curious fact, which 
will be news to many of us, that over 40 per cent of 
the sailing ships of the world are owned in this coun- 
try rhe decline is shown in the following figures: 
In 1802 about 22 per cent of the world’s tonnage con 
sisted of sailing ships: in 1914 the percentage had de- 
creased to S per cent; and in 1921 to 5 per cent. The 
nerease in wooden vessels from 1 per cent of the total 
steam tonnage in 1914 to nearly 4 per cent in 1921 is 
to be ittributed, of course, mainly to our own con 
ruction of wooden steam vessels to meet the emer- 
gencies of the war 

In spite of the large amount of German tonnage 
which was allocated to British owners and the huge 
under 


program of new construction which has been 


way since the armistice, the total tonnage of the 
United Kingdom in 1921 is only 411,000 tons more than 
it was in 1914. Here is an impressive evidence of the 
terrific inroads made on British shipping by the wear 
and tear of the war and by German submarine attacks 
On the other hand, the seagoing tonnage of this coun- 
try has seen during the same period an increase of 
about 10,400,000 tons, an advance of not far from 600 
per cent on the total for 1914. This, of course, gives 
us a strong position in the second place among the 
great maritime nations 

Conversely, although Germany in 1914 stood next to 
the United Kingdom with a total of over 5 million tons 
of seagoing shipping, her merchant marine today in- 
cludes only 654,000 tons of shipping 

In the matter of relative standing. as shown by a 


comparison of 1914 and 1921, the percentage of the 





world’s seagoing steam tonnage owned by the United 
Kingdom has fallen from 44% per cent to about 35% 
per cent rhe United States’ percentage has risen from 
13 per cent to 22.7 per cent. Japan now stands in the 
third position, with France a close fourth Norway, 
formerly in the third place, has now, largely by reason 
of the depredations of the submarine fallen back to 


the sixth position 


A strongly accentuated development in shipping is 


seen in the growth both in numbers and tonnage, and 
in individual size, of steamers for the carriage of oil 
in bulk. In 1914 the total number of steamers engaged 
in this service was 385, whose total tonnage was 


1,479,000, Today, according to Lloyd's Register, there 
earriers driven by steam or motor, with a 


total of 4,419,000 tons. That is an increase of 200 per 


are S61 oil 


cent in seven years, Of these vessels 55 are from S000 
to 10,000 tons, and 37 are over 10,000 tons in meas- 
lrement 
Another 
oil for propulsion either under the boilers or in heavy- 


notable development has been the use of 
oil engines. Oil-burning steamers have increased from 
364, of 1,310,000 tons in 1914, to 2536, of 12,797,000 
tons. Unquestionably, if the supplies remain fairly 
constant, oil is destined to displace coal in the mer- 
chant marine, except for special ships, or in lines of 
service where the routing and supply conditions are 
favorable to coal, 
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Naval and Merchant Marine 

A 4000-Pound Demolition Bomb.— According to 
Army Ordnance, the progress in the size of bombs con- 
tinues at a rapid rate. Illustrations are given of the 
new 2000-pound bomb, of the kind which sank the 
“Ostfriesland” in the tests described in these columns 
lust week, and of a 4000-pound bomb. The 2000 
pound bomb is a little over 13144 feet long, about 19 
inches in diameter, and carries 1000 pounds of explo 
1000-pound bomb, 1344 feet long, and 


about 28 inches in diameter, carries one ton of ex 


sive. The 


plosive 

German Ships Will Be Up-To-Date.—German sur- 
rendered tonnage will not be a loss to the ship owners, 
since the Government will give them about 12 million 
marks for the rebuilding of their fleets, and the new 
ships will be built in German yards. According to the 
Shipping World, the Treaty has overstocked the har- 
pors of the Allies with shipping, much of which is old 
in design. Consequently, a few years from now, when 
the Germans have made good progress in reconstruc- 
tion and possess ships of the most modern type, the 
surrendered vessels will be obsolescent; and the disad- 
vantage under which it was expected that German pre- 
war shipping weuld labor will perhaps be converted 
into actual advantage 

Engineers Investigate Panama Canal.— A new 
board has been appointed to investigate the operation 
of the Panama Canal and determine how to make the 
Canal Zone more efficient and less expensive as a 
Government concern. It is in line with modern 
thought that the Secretary of War should have recog- 
nized that the engineering profession is particularly 
well qualified for this work. He has appointed to the 
Commission three engineers, and a representative from 
the allied publie utility field It stands to reason that 
these men will make a more understanding survey than 
would be possible in the case of the politician to whom 
such a task is frequently assigned. 

Sixteen-Inch Coast-Defense Gun.—lIn the shop tests 
of the new 16-inch barbette carriage for coast defense, 
recently completed at the Watertown Arsenal, the car- 
riage functioned very satisfactorily. The load re 
quired on the slow-motion hand-wheel to traverse the 
piece was 17 pounds. It took 27 minutes, using man 
power, to elevate the gun from 0 degrees to 60 degrees 
The electric traversing and elevating equipment had 
not us vet been assembled. One of the most difficult 
problems in designing the carriage was the control of 
the gun, which, with its recoil band, weighs about 200 
tons. The gun will have an all-round fire and will 
throw a 2840-pound armor-piercing projectile to an ex- 
treme range of 55,000) yards It can penetrate 14 
nches of armor or more at all ranges up to its max 
imum. 

Shipping Board Finances. — According to the new 
Chairman of the United States Shipping Board, there 
ure outstanding claims against the Board of about 
$320,000,000, and there is a working deficit each month 
of about $21,000,000. This means that until condi- 
tions improve and unless they improve, the country 
must pay out an annual subsidy of nearly 250 millions 
of dollars to keep things going. As matters stand, the 
nation is called upon to make a choice between three 
conditions: either the ships must be sold for what 
they will bring in the open market, or we must make 
such revision of our shipping laws and such reorgani- 
zation of the Shipping Board as will make them more 
efficient, or we must be content to swbsidize our mer- 
chaut marine to an extent which will maintain it as 
a going concern in the face of the fierce competition 
that exists among the world’s sea-going carriers. 


New Dock for the Port of London.—There was re- 
cently opened on the Thames, 644 miles below London, 
in the general neighborhood of the Royal Albert Dock, 
anew dock which will accommodate vessels of up to 
30,000 tons. The entrance lock is 800 feet by 100 feet, 
with 41 feet S inches over the sill at ordinary tides. 
The water area of the enclosed basin in which the 
lock opens is 64 acres, and the depth 38 feet. There 
are 10,000 feet of quay wall, capable of berthing 14 
Steamers of the largest size. The length of the dock is 
4978 feet, and the width varies from 500 to 710 feet. 
Two lines of railway are laid along the quay; next to 
these are 3300 feet of two-deck sheds, and at the rear 
of the sheds are three lines of railway—an arrange- 
went which should greatly facilitate the complex busi- 
hess of interchange between ship, car and truck. The 
Piers and sheds are served by 24 electric level-luffing 
‘ranes, and each shed is further equipped with eight 
electric cranes of one ton capacity each. As a final 
touch there is immediately adjoining the basin a new 
ry-dock 750 feet long, 100 feet wide and 35 feet deep 
on the blocks 
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Science 

Glass and Tin Churns.—A patent was granted in 
England in 1851 for a cylindrical glass churn, and 
these were tested at the Exhibition of 1851 in compe- 
tition with French tin churns, and the old English 
wooden churns. The small wooden family churn 
worked so well that it was awarded a prize medal 
over its more aristocratic glass relations. 

A Large Gift to Science.—Baron Edmond de Roths- 
child, member of the French Institute, has announced 
to the Academie des Sciences his intention to devote 
the sum of 10,000,000 francs to the foundation of a 
laboratory of scientific research. The announcement 
is accompanied by the request that the Academie will 
nominate two of its members to the administrative 
council of the proposed institute, which will be chiefly 
devoted to the development of physical and chemical 
science and its application to industry and agriculture. 

The U. S. Pharmacopaeia for China.— The U. S. 
pharmacopeia is being translated into the Chinese 
language under the direction of the Philadelphia Col 
lege of Pharmacy and Science.” Before the war Ger- 
many tried to have the German pharmacopwia trans 
lated into Chinese with the object, of course, that Ger 
man manufacturers might export to China drugs of 
German standards, Great Britain has made similar at 
tempts since the war, but our own standards are to be 
adopted. 

Machine for Raised Embroidery.—The United States 
Consul at Lyons reports the invention of a machine 
at that place for the making of raised embroidery in 
gold and silver. It is stated that the stitch is a copy 
of an ancient form of embroidery and gives an im 
pression of handwork, and is also the first machine 
that has been successful in using the metallic thread 
Various machines have heen employed in the making of 
raised embroidery in other threads. It is stated that 
the machine is the result of seven years of study, and 
that the results are very satisfactory. 


Three Thousand Dollars An Inch for a Shower. — 
An official of a Wisconsin organization telegraphed to 
a Canadian rain maker offering $3000 an inch for a 
precipitation. This organization represents 3500 Wis- 
consin farmers. This same Canadian rain maker on 
one occasion made $8000 for 4.24 inches fall. It is 
said that his rain-making equipment consists of a tank 
20 feet high in which a chemical mixture is prepared 
which he says “opens up the clouds.” Of course little 
stock in such plans or devices is taken by the scientific 
meteorologists. 


The High Swiss Fares Vex Tourists. — The Swiss 
railways are most admirable and the conditions are 
ideal for the tourists but unfortunately for them fares 
have been raised to such a point that very few of the 
tourists travel first class and many of them do not 
travel at all on the railroads, electing to go by auto- 
mobile over the magnificent roads with which Switzer 
land is traversed. Where parties travel together the 
automobile effects a real economy and it is even 
cheaper for persons traveling between Italy and Switz 
erland to cross one of the passes by automobile than 
to use either the Gotthard or Simplon tunnels. 


Tear Gas for Riots.—A test has recently been made 
in Philadelphia of tear gas as a means of quelling and 
dispelling a mob. The test was entirely successful and 
six policemen from Philadelphia were able to rout 
200 of their stalwart companions. The movies have 
already demonstrated how banks and safe deposit 
vaults can be protected by gases placed in tubes be 
hind the vault doors. An excellent point about the 
gas is that it leaves a reddish brown stain upon the 
clothing which would aid in identifying those taking 
part in riots or crime. Those who inhale the fumes 
become helpless for a time but the effects soon wear 
off. The underworld has already put in an order for 
masks to foil the police tear gas. 


Misleading Accident Statistics.— One of the most 
prominent New York papers, always noted for its ac- 
curacy, recently stated that there were 11,000,000 
persons killed and maimed by accidents for a year. 
This would certainly be a very serious situation if true, 
but as a matter of fact, in the entire registration area 
in Continental United States there were only 1,096,436 
deaths from all causes, and in the same registration 
area in 1919 there were 61,266 deaths from accidental 
deaths. Dr. Crum, an expert statistician, gives the 
figures of accidental deaths in Continental United 
States in 1919 as 75,546, using the usual method of 
computing population. The statement first quoted is on 
a par with many other statements relating to safety. 
The National Safety Council and the Safety Institute of 
America are in a position to give authoritative figures 
when necessary. 
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Aeronautics 

A New Use for Airplanes.—It is reported that air- 
planes are doing useful and most unusual work in 
France in dealing with the plague of grasshoppers on 
the Crau Plateau (north-west of Marseilles) which is 
far more serious than it was last year, crops of all 
Pilots 
report breeding grounds und seatter poisoned bran, 


kinds being destroyed over some 100,000 acres, 


A Worth-While Flight—For some reason a really 
fine flight has been allowed to go by with little or no 
mention in the daily press. It appears that an Ansaldo 
plane of Italian manufacture recently flew from Mine- 
ola, Long Island, to Chicago, in 744 hours, flying time, 
It was piloted by Lloyd Bertaud and carried three pas- 
sengers and 500 pounds of express matter for the 
Americun Railway Express Company. 

French Prize for Helicopters. — The French Aero 
Club has decided to offer a prize of 25,000 francs for 
the first helicopter that shall prove its power to rise 
direct from the ground in a theoretical cylinder to a 
height of 25 meters and return direct to the spot from 
which it started. The rules of the tests are to be drawn 
up by the Aviation Commission of the Aero Club, 

Rivers as Airways.—Just so long as we lack suit- 
able airways and airdromes, it appears that the safest 
practice is to follow our leading waterways, such as 
rivers, cunals, lakes, coast lines, and so on, using sea- 
planes for the purpose. In this manner a pilot can al- 
Ways mike a relatively safe landing, as compared with 
the airplane pilot flying over rough country devoid of 
landing fields. A number of rivers and other water- 
ways have been surveyed with this object in mind. 

Information for Aviators. — On November Ist last 
the Hydrographic Office began the publication of Notice 
to Aviators which will be issued monthly if sufficient 
interest is shown and sufficient information is available 
Information from aviators and parties interested is ex 
pected to return for this service. The publication con 
tains such items as data on landing fields, weather 
reports, specifications for landing fields and so on, Per- 
sons desiring Notice to Aviators should address Hydro- 
craphie Office, Navy Department, Washington, D. C. 

How Safe Is Commercial Flying? — The manufac- 
turers Aircraft Association have recently completely an 
aviation survey of the United States, which sheds in 
teresting light on the safety of commercial aviation. It 
is suid that in the past six months the 1,200 commercial 
planes in operation in this country had flown approxi- 
mutely 3,230,000 miles. In these three and a quarter 
million miles of travel, only 15 persons were killed 
and 43 injured, in a total of 27 serious accidents. Most 
of these accidents occurred among that class of civilian 
aviators known as gypsy fliers. 

The Oehmichen Helicopter, so we learn from our 
Kuropean contemporaries, has made a number of sue- 
cessful flights. This machine, it will be recalled from 
the description and photographs recently appearing in 
these columns, consists of a gas bag and a suspended 
framework which carries two huge horizontal air screws. 
The gas bag, we now understand, is employed only dur- 
ing the present tests and eventually will be eliminated 
when pilots become sufficiently familiar with helicopter 
flight. In the seventy-sixth flight this helicopter flew 
75 yards against the wind, 

McCook Field’s Big Engine.—The Engineering Di- 
vision at McCook Field has completed the preliminary 
design of a 1,000-horsepower 18-cylinder engine, so we 
leurn from Aviation. The design has been developed on 
the basis of 1,000 horsepower at 1400 r.p.m, direct drive, 
this speed insuring great reliability and being favora- 
ble to high propeller efficiency in connection with a large 
power output, The cylinders are designed to accommo- 
date four spark plugs per cylinder, which has some ad- 
vantage from the point of view of power output and 
economy. Furthermore, it is planned to use four inde- 
pendent magnetos, thus securing the utmost reliability 
through the use of four independent ignition systems. 

Flight of Man-Driven Plane. — At last something 
definite has been done with “aviettes’—those fantastic 
combinations of bicycle, wings, and even air screws, 
which are supposed to fly but generally don't. We 
learn from newspaper reports that Gabriel Poulain, the 
French champion cyclist, succeeded on July 9th last 
in the Bois de Boulogne in winning the Peugeot prize of 
10,000 franes for a flight of more than ten meters dis- 
tance and one meter high in a man-driven airplane. 
Four times he flew over the required distance, his long- 
est flight being over 12 meters. His machine is a 
bicycle equipped with planes the angle of which can be 
varied. The present success of this aviette is said to 
have been due to changing the angle of incidence in the 

rear wing. 
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Railroading Under Roof 


August 18, 1921 


Where the Severity of the Weather Practically Makes Transportation an Indoor Game 


PERATION of the 
( Southern Pacific iy 
road ove the Sierras on 
the Ogden Route between 
Sparks Nev., nT miles 
west of Ogden, and R 
ville, Cal., 130 miles farth 
west, presents diff ithe 
to VvVercome which ON TM 


dients in construction 


maintenance, equipment and 


operation have been evolved 
that together constitute a 
bit of railroading spectacu 
lar enough to impress even 
the unsophisticated, Brietly 
summarized, thes diffieul 
ties include the operation of 





a single track railroad hav 
ing grades ranging from 
792 to 125.14 feet to the 


By Charles Frederick Carter 








alarm and they can go 40 
miles an hour. Any point 
in the sheds can be reached 
by two fire trains within 15 


minutes. To prevent fires 
getting beyond control and 
destroying the entire shed 
system telescopic sections 
are spaced about 5000 feet 
apart, though it is planned 
ultimately to space them 


(XM) feet apart. These tele 





scopic sections are 96 feet 
long and mounted on car 
wheels rolling on rails at 
the sides of the shed. A lo 
comotive is hitched to them 
and they are hauled into 
the adjacent shed for the 
summer when the fire haz- 
ard is greatest. 

Chief interest in this 





mile and curves up to 10 de 


grees radius, on which train 

movements average one in 

each 21 minutes of the 24 hours exclusive of the move 
ments of helper engines, and in a region where the an 
nual snowfall sometimes amounts to more than 65 feet 
and averages two-thirds of that amount In order 
to cope with this extraordinary precipitation the com- 


miles of 
of the 


maintain SO 


29 miles 


is obliged to 


' 
1] miles, 


pany 
a cdistance of 


sheds being concentrated in 30 miles of 
line While snowsheds are not rare on 
mountain roads nothing approaching so 
great a mileage of railroad under roof 


is to be found anywhere else in the world 


The snow is concentrated in a period of 


three months It is very wet and heavy 
and as there is little wind it lies wher 
it falls. Very little goes off during the 
winter It keeps settling until the av 


erage depth on the level is 15 feet, though 
a depth of 26 feet 
many times. This 
heavy with streaks of ice in it 
are frequent and disastrous 

These eall for 
sheds: one to keep the snow off the track 
and the other both to keep the snowfall 
off the tracks and 
safely over. Both 
constructed, for they are designed to sus 
tain a load of 
foot. These sheds contain 100,000,000 feet 
of timber, which j 
to 30 years so that renewals are constant 


has been measured 


makes the snow very 


Slides 


conditions two types of 


also to convey slides 


must be very heavily 


S00 pounds to the square 


lasts an average of 26 


ly going on at the rate of about a mile a 
year. 

So great a mass of dry 
fire hazard Instances are recorded of 


started by the 


\ graphic demonstration of why they have snowsheds at Blue Canon, Cal. 


snowsheds 


In 


smoke the 
the exact location. The 
whether a fire is in the 
telephone immediately to 
carefully men 
night, reporting from 


the transit 
the 
wait to see 
but 
addition 


on a 
chart 


By training suspicious 
indicates on 
do 
sheds or in 


the 


pou ter 
‘ not 
the 


bservers 
brush, 
stations In trained 
the sheds day 


fire 
and 


)) itrol insicte 


roofed-in railroad lies in its 
operation; for in the sheds 


ordinary methods cannot be applied. 


Even the locomotives are of a remarkable type to 
be seen nowhere else. Officially they are designated 
as “Mallet Moguls,” and “Mallet Consolidations,” the 


name being derived from the wheel arrangement, which 
is that of a Mogul or a Consolidation doubled up. But 

















to the railroad men they are known as 
“Wompuses.’ The Mogul Wompuses 
Which are assigned to passenger service 


have cylinders 25 and 83S by 2S inches, 
drivers inches in diameter, weigh 
396,000 pounds and develop 74,200 pounds’ 
Consolidation Wompuses, 


63 


tractive power, 


designed for freight service, have cylin- 
ders 26 and 40 by 30 inches, drivers 57 


inches in diameter, weigh 435,000 pounds 
and develop 94,880 pounds tractive power. 
fhe chief peculiarity of the Wompus is 


that it runs backward, the cab _ being 
placed foremost in order that the low 
visibility in the snowsheds may not be 


further obscured by smoke. The tender, 
with a capacity of 10,000 gallons of water 
and 3600 gallons of fuel oil, is coupled to 


the smoke-box end. The stack has a de 
lector to turn the exhaust horizontally. 

From Sparks, which is 4413 feet above 
the sea, to Truckee, 37 miles distant, 
there is a climb of 1406 feet. Here the 
real climb for west-bound trains begins. 
Soon after leaving Truckee the train en- 








fires 


and 


Members of 


started 


timber constitutes an unusual 
being 


explosion of a carboy of acid, carelessly 


by a 
the 
fires, 


Telescopic section of double-track 


snowshed at a siding 


apart. 
consisting of a with a 
two water cars each 
crew of four men, 
In tests they 
receiving an 


boxes stationed something less than a mile 

Four fire 
fire pump mounted on the boiler, 
water and a 
miles, 


after 


trains, locomotive 
12.000 gallons of 
distance of 41 
1144 minutes 


with 
are stationed in a 
within 


have moved 


ters the Coldstream development, a loop 
laid up one side of a narrow valley and 
on the other side, a distance of 
to gain a distance of 2000 feet. The west- 
ern end of the loop enters the snowsheds. The aver- 
age grade from Truckee to Summit, a distance of 15 
miles, is SO feet to the mile though the ascent is not 
uniform, the worst grade being 125.14 feet to the mile 
At Summit the helpers are cut off, leaving the Wompus 
to hold the train down the 


back 
-4. 000) feet 








loaded in a way car contrary to the rules, 
sliver from a red hot brake shoe 

1. W. W. and other vagrants have also 
mt the principal danger 

s from brush fires started i 

by careless automobile 


tourists 
To guard against this dan 


ger a unique fire department 


has been developed A few 
miles back from the line 
west of the summit stands 
Red Mountain, an isolated 


peak, 7860 feet high. On the 
top of this peak an observa 
tory has been established in 
which two men are 
ly on duty As the 
is more than SOO feet 


than the highest part of 


constant 

summit 
higher 

the 





line the observers can see 
all of the 29 miles except 
two short sections hidden by 
spurs, An engineer's transit 
to which is attached a point 
er traveling over a chart is 


mounted in the observatory. 





hill alone, 

From Summit to Roseville 
the distance is S87 miles by 
the track although in an air 
line it is only 64 miles. In 
this distance the train drops 
from an altitude of 7018 feet 
to 163 feet sea level, 
or a total descent of 6855 
feet, some of the grades be 
120.38 feet to the mile 


above 


ing 

In this distance there is an 
aggregate of 11.219 degrees 
of curvature. some of the 


curves being 10 degrees “and 
over,” according to the engk 
neering department. 
The train halts at 
mit while brakes and air sig 
nals are tested, Then all 
retaining valves are turned 
up, and the engineer hav 


Sum- 








A panoramic summer view of the Southern Pacific snowsheds near Cisco, Cal. 


(Continued on page 123) 
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Saving St. Paul’s in London 
By M. Macartney, F.S.A., Architect 
7 in Charge 

yIR CHRISTOPHER WREN, if the 
S statement in “Parentialia’ is to be 
credited, considered the soil that sup 
ported the central tower of old St. Paul's 
to be sufficient to carry his proposed dome. 
The central tower of old St. Paul's was 
mn) feet square, and approximately 260 feet 
high, carrying a lead-covered — spire 
thereon some 250 feet high. Any caleu- 
lations that one can make at this stage 
as to the weight of the old tower and 
spire must be very rough indeed, but the 
weight of a Gothic structure of the kind 
is, us a rule, comparatively light, and it 
is probable that the soil was not loaded so 
heavily as by the supports of Wren’s 
dome. The present dome weighs approxi- 
mately 60,000 tons, which is carried by 8 
main piers, the area of the foundation of 
each of which is approximately 1400 
square feet. This gives a pressure on the 
soil of approximately 514% tons per square 
foot The foundations are based upon 
the same layer of clay, or so-called “pot 
earth,” as that upon which the old ca 
thedral was founded. This clay should be 
able safely to withstand the load, though 
in planning a new building today, one 
would not probably put a pressure of 
more than 3 to 4 tons a foot thereon, in 
order to avoid undue compression and 
settlement. The area of the Cathedral is 
adequately drained, but there is water 
in the sand beneath the layer of pot earth 
about 13 feet below, which keeps the clay 
damp. Since the building was completed 
there are no special signs of settlement 
of the foundations, and certainly no move- 
ments have been noticed since close obser- 
vation has been given to the matter in 
the last quarter of a century. The water 
level in the subsoil seems to remain fairly 








Clean Water for the Power Plant 
By George T. Holmes 

EAVES and twigs that float in rivers 

and lakes have created a problem 
that has long puzzled engineers of gas 
and electric generating stations in our 
inland cities. This débris although appar 
ently insignificant in size is able to clog 
up almost any sort of screen now in use 
in such plants for straining the river 
Water used in the turbines and condens 
ers. Until recently the only sort of 
screening device has been a_ vertical 
screen or set of screens; but with these 
it has become practically impossible to 
raise the screens for cleaning in the face 
of the pressure of the water against the 
lower section of the screens, which gets 
clogged into a solid wall of mud and 
leaves 

Engineers of the Louisville lighting com 
pany have discovered a better method 
than the vertical screen process and point 
out its beneficial results to other engi 
neers confronting the same problem. The 
device is a duplicate set of three concen 
tric cylindrical screens sixty feet high 
and about ten feet in diameter. Each set 
is capable of supplying sufficient water to 
run the plant, but the duplicate was in- 
stalled a few months ago to have ready 
for use in case of any possible mishap 
The screens are raised in a tower 120 feet 
high and cleaned one at a time. While 
one screen is in the air, the water is 
strained through the other two, so that 
at no time are there less than two screens 
in use. 

Conditions at Louisville probably are 
typical of those prevailing at most of the 
towns which take condensing water from 
inland streams, The river rises and falls 
through about forty feet. The Ohio drains 
a water shed which becomes covered with 








constant, and so long as it is not com 
pletely drained the clay will probably re- 
tain its present consistency. To underpin 
the foundations down to the London clay 
some 24 feet below would be a very difficult enterprise. 
and extremely costly, and would hardly be warranted. 

Next to the quality of the foundations comes the con- 
struction of the piers. It seems strange that Sir 
Christopher Wren, after severely criticising the meth- 
ods of the medieval architects, should have adopted a 
similar system: that is, a facing of wrought stone 
filled with rubble in lime mortar. The natural result 
followed; that is, the core of rubble and lime con 
tracted as it dried and was compressed by the increas 
ing weight of the superstructure of the building, thus 
throwing an undue stress upon the casing. I may here 
interpolate the remark that for many years the book 
“Parentialia”’ has been regarded as an authoritative 





One of the gigantic <ylindrical screens that keep the river debris out of the 
water used in Louisville's power station, raised and being cleaned 


source of information about Wren and St. Paul's. It 
was published by Stephen Wren in 1750, and contains 
a picturesque account of his grandfather's works, 
founded on’ material by his father Christopher Wren, 
the younger son of the great Sir Christopher. 

When one is able to test the accuracy of this work, 
however, it is generally found to be untrustworthy ; so 
much so that unless a statement is corroborated by 
collateral evidence it cannot be accepted as_ true. 
Therefore, the assertion that the settlement of the 
southwest pier was due to the unequal temper of the 
soil may or may not be the fact, especially when we 
find from the accounts that a considerable amount of 

(Continued on page 123) 


leaves, weeds, ete., every fall, This rub 
bish does not come down regularly or 
gradually, but comes with the freshets, 
and unless screening equipment is ample 
and designed for ready cleaning it will become foul and 
fail to pass sufficient water. To make matters worse, 
the clogging of the screens causes them to act as dams, 
lowering the water on one side and keeping it up on 
the other, so that the pressure against the screens, the 
flat kind being in use, frequently makes it impossible to 
move them, necessitating often a complete closing down 

The equipment now in use in Louisville consists es 
sentially of three cylinders of wire netting, set con 
centric in a deep well, The water comes up through 
the floor which carries the screens, into the center of 
the smallest screen. It flows outward through all three 
screens, which can be raised and lowered separately 
for cleaning purposes 
















































Repairing old St. Paul’s Church in London. Left: Making the preliminary examination of the structure. Right: Pouring liquid cement into a crack 
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Left; “Well” No. 1 yieldir te inder the pressure of this 


we delivers good oil. 


while ll’ No. 2 Right: 


us beine pumped into the sands beneath it 


fluid introduced below 


because of the 





Both “wells” 


giving oil, but No. 4 on a much more generous scale 


Two laboratory experiments on miniature oil sands, which go to show why one of two nearby wells may produce while the other yields nothing but water 


Getting the Rest of the Oil 


Laboratory Tests That Reveal the Underground Secrets of the Petroleum Field 





ure | ‘ one te perturbed 

both Government and pr e tech l h re 
n Most « u re e that liquid el is rapidly 
upplanting coa ny direction ul In ise of 
t! reute {! ri na ler ‘ 
urce ft ener \ 5 we the ! ‘ 

prog nation e | I Tran ne our ¢ 
eri TT t \ rding i y ng ‘ 
PReel ' ol ' ! ol we! we being 

that e continue ‘ i Ip of petrol 

it our disp 

I eur oul tio f crude oil totalled 5351, 
rSe.000 | rels Up t date we have withdrawn n 

ur undergrout 1) 1) per cent of their conter 
t is estimated ind at the present rate 1t is plain 
th it would not take us more than fifteen years t 
exhaust the 6,720,000,000 barrels of oj still remaining 
in our subterranean sand provided we could achieve 


But the outlook is 
more disquieting, uuthoritatively in 
formed that the of the 

leave quite 50 per cent of it far down in the earth when 


hundred per cent. recovery 


7 one 


even for we are 


prevailing methods mining oil 


effective 


to 


the pumps cease 

Manifestly, it 
ways and means by which we work our oil 
minds of the country are concentrated 


the 
and 


us better materially 


behooves 


fields 


some of the best 


upon the subject. The experts of the U. S. Bureau of 
Mines have considered this economic problem from 
numerous angles, and latterly there has been evolved 
through the collaboration of several of these men an 


apparatus that is likely to prove of the greatest aid in 


utilizing nature's forces below ground so as to promote 


a fuller withdrawal of the petroleum stored there in the 


By Robert G. Skerrett 


pressures exerted by neighboring volumes of gus and 
Innlies vater, in connection with the make up of 
ssociate geological formations, determine how petro- 
leum W migrate toward or away from a well when 
the dome or pool has been pierced by the exploratory 
drill But until recently the exact reactions provoked 
ere debatable and the theorists were by no means in 
plete eord Pon \ thanks to ingenious labora- 
maratus tl have been devised, various mute 
é ns huve beet ttled and much has been brought 
gl t nm le pplied to advantage in working 

I pres bed oil-beuring area 
As has been iptiv said there ure two sets of influ- 
ences Which way regulate the productivity of a well— 
these are natural and artificial. Those of nature’s mak- 
ng ure the oil content of the reservoir rock or sand; 
the resistance to the movement of the oil through the 
terials holding it; the expulsive forces available; 


ne the degree of eftlectiveness oft these forces in driving 
the oil from its resting place. The chief artificial fac- 
tors are the manner of operating the wells; the way 
they are spaced in relation to one another; and the 


ipplication of to stimulate the subterranean 


transition of the oil for the purpose of bringing it with- 


pre CePSSEOCS 


n the reach of the recovering apparatus 
And then, by f adding to the complexity of the 
problem, the actual amount of oil that may be carried 
in a “pay streak” depends upon the thickness, the por- 
osity, the extent, and, not infrequently, the degree of 
suturation of the Further, the quantity of oil 
that can be extracted by the operator may hinge upon 
the viscosity of the petroleum and the size of the sand 
The natural expulsive en- 


way o 


sand, 


grains lying in its course. 


ergy is that developed by the dissolved and the associ- 


exerted by 
Gravita- 


ated compressed the direct pressure 


Sases 


contiguous water; and the action of gravity 


tional migration, as understood in this connection, is 
the effort of the lighter oil to surmount the heavier 
water—a change of position which may or may not 


facilitate the yield of a given well. 
In order that these several variables may be brought 


into plas at will and observed over suitable periods of 


time, Mr. R. Van A. Mills of the U. S. Bureau of Mines 
has perfected a type of boxlike steel tank, provided 
with a heavy plate-glass front. Two sizes have been 


constructed for research work. The smaller pattern is 


inches long, 18.9 inches high, and 3.54 inches deep 
from front to and the large tank is 72.24 inches 
from end to end, 48.82 inches from top to bottom, and 
24 The small tank capacity 
equal while the larger design 
The thickness of the face 
are removable, contingent upon the 
exerted within the apparatus during 
experiments. Either the cover plate or the heavy glass 
is taken off to arrange the materials for a test; and 
the character and the disposition of these are deter- 
mined by the geological problem under consideration. 
At corresponding elevations on each end, at points 
along the bottom, and at two places on top, each tank 


36.22 


back ; 
through. has a 
10.49 gallons, 
of TO9A4 


which 


inches 


to has a 


capacity gallons 


plates, is 
be 


pressures to 


is tapped and provided with valves and connections 
through which air, oil, and water can be admitted. 


The air is used to represent natural gas, and, like the 
water and oil, is introduced at any desired pressure. 
The two top connections simulate neighboring wells; 
and their juxtaposition makes it feasible to trace the 
influence of one upon the other under different operat- 
ing circumstances. These taps enable the investigator 

to introduce fluids as he may wish and to 





uges gone 


Heretofore, little has been published 





und few investigations have been made 





of oil 


the ultimate amount 
which a property might be 
vield, and the rate of the output has been 
The pro 

to such 


regarding 
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exper ted 
conjecture 

thought 
Ine 


much 


“i matter of mere 


ducer gave scarcely any) 


considerations—his main aim ing to ob 


tain as quickly as possible of the 
petroleum as he could from h 
u goodly period virgin territory rema 
ivallable for exploitation, but these 
fast 
Ameri 
that 
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cause them to travel either horizontally or 
vertically by opening outlet valves at ap- 
propriate points. Again, the facilities at 
his disposal are such that he can induce 
the currents to assume a jet-like flow and 
at predetermined velocities, or by the em- 
ployment of suitable baffles, current move- 
ments can be prevented. 

The auxiliary equipment includes tanks 
for oils, water, and gases, if such be need- 


ed, and a reservoir charged with com- 
pressed air. There are, besides, meters 


of different sorts, gauges, thermometers 
and pressure regulators. A _ particularly 


interesting feature of this laboratory 
installation is the formation of artificial 
within a tank. This enables 
the scientist, by the employment of chem- 


sandstone 








ce conditions and their interrelatio: : > ery rs - ; ical reagents, to conve ose sand by 
face conditions and th se Example of the segregation of oil above water in a porous sand. The water, — avert loose sane 

Experience has revealed to the traines somewhat salt, was forced in from the left and cementation into a body approximating 
oil technologist that gravitation and the allowed to drain off at the right (Continued on page 123) 
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An extremely sensitive form of vibration galvanom- 
eter which is free from external tremblings 


Making the Most of the Vibration 
Galvanometer 

— portable, sturdy and free from external 

tremblings, a new form of vibration galvanometer 
designed by P. G. Agnew of the Bureau of Standards 
may establish itself as a serviceable instrument for in 
dustrial laboratories as well as prove valuable to 
central electric stations in testing transformers in the 
power house and afield, The extreme sensitiveness of 
the prevailing types of vibration galvanometers has 
precluded the expansion of their uses 


The recently built instrument is of the moving-iron 
type as differentiated from the moving-coil form of 
Vibration galvanometer Essentially, the device con 
sists of a fine steel wire mounted on one pole of a per 
manent magnet, its arrangement permitting the free 
ends of the wire to vibrate between the poles of an 
electromagnet through which the current to be de 
tected passes. It operates under the principle that if 
an unmagnetized steel wire is held near the pole of an 
electromagnet, the end of the wire will vibrate with 
twice the frequency of the current. 

If the wire be magnetized by mounting it on the pole 
of a permanent mugnet, the free end of the wire will be 
alternately attracted and repelled by the magnet; that 
is, the wire will vibrate with the same frequency as 
that of the current. Of more importance, the alternat- 
ing mechanical pull will be very much greater than 
with an unpolarized wire, because the total finx is 


SCIENTIFIC AMERICAN 


much greater. _The permanent magnet plays the same 
role in increasing the motion of the wire that a simi- 
lar magnet in a telephone receiver does in increasing 
the motion of the diaphragm. 

With a magnifying power of 50 to 100, satisfactory 
under working conditions, a motion of the vibrator of 
five microns is readily discernible. With a 270-ohm 
winding the sensitivity is such that a current of 0.05 
microampere can easily be detected. The virtues of 
the new form of vibration galvanometer, according to 
the inventor, are its freedom from external vibration, 
quick responsiveness, sturdiness and ease of adjust- 
ment.—By S. Rk. Winters 


A Detached Escapement for Clocks 
—- of us do not interest ourselves particularly 
4 in the intricate littke mechanism which we wear on 
our wrists or in our pockets. To the average person 
the word “escapement™ means nothing very definite. 
The escapement, however, is a most important element. 
There are four main parts to a watch or clock: the 
motive power, which may be a weight or a spring; the 
train of wheels, or “works,” operated by the motive 
or driving power; the agent for controlling the move- 
ments of the train—this part, in large clocks, is usually 
au pendulum, while in small clocks and watches it is a 
hair-spring balance; and the escapement, that part of 
the mechanisin by which the pendulum or balance 
wheel receives at each stroke the impulse necessary to 
keep it going at uniform pace, and overcome its tend 
ing to die out. 

Monsieur Ch. Fery, a professor at the School of 
Physics and Chemistry at Varis, has invented a novel 
escapement Which has proved to be most satisfactory 
and is a valuable contribution to horology. A beautiful 
little clock designed by M. Rodanet and equipped with 
this new detached escapement took first prize at the 


recent Vierret competition We show here a_ photo- 
graph of the clock, and a line-drawing depicting how 
M. Fery’s device works The escape wheel, (, is 


mounted on the shaft of the last cog of the driving 
train. As it turns, the split arm, A, pivoted at O, lifts 
a lever provided with a counterbalance, J/, which forces 
one end of the lever to rest on the screw, |, during the 
stops of the escape wheel; on the other end is au 
rounded weight, 7”. On the pendulum is another part, 
?, equal in weight and similar in form to /”, which 
pushes the lever down in its horizontal passage. At the 
moment When the pendulum rests on the end of the 
lever, the weight J/ is lifted: the curved arm, /, touches 
the cog of the wheel, J, and is pushed upward. Once 
the pendulum has swung back, the end of the lever, P’, 
lifts with the combined effort of the weight MV and the 
pressure of the cog b; and the other curved arm, k, 
coming in contact with the cog a, is pushed upward 
In this way the pendulum is propelled; but the force 
given it is controlled by the two curved arms and is in 
dependent of the weight JJ. In this new escaupement the 
vibrating system undergoes first a retarding action, 
then after its release it receives a much stronger ac- 
celerating impulse. A close comparison of the move- 
ment of a pendulum governed by the usual detached es- 
capement with one governed by the Fery escapement 
shows a greater amplitude, or length of oscillation or 
vibration for the Fery escapement. M. Fery's is a 
clever device.—By C. M. Leiris. 

















New form of escapement developed by a I'rench pro- 
fessor and its principle of operation 


Stock Quotations at the Mere Push of a Button 
AS ingenious system of posting stock quotations has 
4 made its appearance on the Paris Bourse—the 
Wall Street of France. By means of a push-button 
keyboard, an operator can post any stock quotatiofs 
on the boards in plain view of the traders. Obviously 
this is a marked improvement over the usual manual 
method of posting quotations by means of cards or 
slides, and it is more expeditious by a good margin 

The French stock-quotation indicator consists of a 
motor-driven machine which carries five indicator 
wheels, on the periphery of each of which are stenciled 
the numerals from 0 to 9, with one space left blank 
The motor drives these wheels through suitable re 
duction gearing by means of an electromagnetic clutch 

The principle of operation is simply to spin the five 
wheels and then, by pressing certain push-buttons, to 
energize one electromagnet in each of the five bat 
Kach battery of electromag 
nets consists of eleven solenoids, mounted on the .sta 
tionary frame of the device within its indicator wheels 
By means of an armature operated by the energized 
electromagnet, each wheel is stopped at the desired 
point, so as to bring the desired numeral into position 
behind the window, Each wheel carries a lug inside 
the rim, which engages with any one of the eleven 
electromagnetically-operated armatures which acts as 
a stop. The operation is quite rapid and positive.—-By 
Ralph Hooward. 


teries of electromagnets, 
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Left: Mechanism of the electrically-operated stock-quotation board employed in the Paris Bourse, showing the electric motor, reduction gearing, and the five wheels which carry the numerals. Note 
These electromagnets operate armatures which, in turn, engage with a lug inside each wheel and bring it 


the electromagnets mounted within the wheels but which are held on a stationary frame. 
to a stop at the desired point. Right: Push-button board and the operator. 


These buttons serve to energize the necessary electromagnets of the stock-quotation board so as to post the necessary figures 


The two ends of the electrical stock quotation board used on the Paris Bourse 








116 


SCIENTIFIC AMERICAN 


August 13, 1921 


Starving In the Midst of Plenty 


Present Knowledge Regarding the Cause and Cure of Pellagra 
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Vellagra has been known to the medical fraternit 
since 1735 when it was first discovered in norther! 
Spain fwo decades later the disease was identified 


in northern Italy, where it has been endemic ever since 


nd it appeared in southwestern France to a_ pro 
nounced degree about 1820 during a period of ex 
treme poverty following in the wake of the Napoleoni 
Wars At that time the people at large subsisted a 
a rule upon a diet made up of cereals, fat pork. and 
but a seanty allowance of fresh vegetables In Italy 
for a long while, pellagra was ascribed to the conti: 
val eating of much maize and the prevailing belief 
abroad fifteen or twenty vears ago was that it was 


the consequence of eating spoiled corn porridge 
Vellagra was not observed in this country to any 
extent until about Tes, but it rapid increase in the 
South thereafter reasonably occasioned alarm and led 
to both Stute and Federal investigations rhe work 
of the T S. Public Health Service in this field of 
inquiry has been of a notable character, because the 


4 
experts have established conclusively how 


pellagra can 


be cured as well as prevented problem resolves 





itself into a question of diet—one sufficiently diversi 
lied to contain a proper proportion of the food elements 
essential to satisfying all of the needs of a vigorous 
bundy And once more it is made plain that we ma) 
eat enough of wholesome food to gratify the appetite 
and yet induce grave physical disturbances by reasor 
of the unbalanced nature of the diet 
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rhe studies that were taken up by the U. S. Publi 
Health Service in 1918 were centered principally in 
South Carolina and were finally brought to a focus In 
1916 in seven cotton-mill communities in that State 
The researches were restricted to the families of the 


white portion of the population composed well-nigh ex 


clusively of native-born Anglo-Saxon stock It was 
found that out of a total of 4899 persons the incidence 
rate of the disease was 42.7 per LOOO Repeated and 
ystematic questioning of the dwellers in each house 
hold brought out the fact that pellagra was uniformly 
in evidence among those who subsisted mostly upon 
cornbread, biscuits made from white flour, grits, gravy, 
ind syrup, and who consumed little if any lean eat or 
milk Thev were relying on cereals, starches, and fat, 
and denying themselves foodstuffs rich in protein 

A short while before this intensive survey of the 
cotton-mill villages, Dr. Joseph Goldberger and some 
of his fellows of the 1 S. Public Health Service car 
ried on a series of dietary experiments among the in 


By Robert G. Skerrett 
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Pellagra incidence in relation to fresh meat supply, 
as studied in seven cotton-mill villages 
of South Carolina 
lack of further em 
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The people of the South are the principal 
their dietary habit It is well known 
they partake much animal 
milk, usual in other 
One explanation of this is 

not much livestock 


notably undeveloped by 


foods containing 


essential to lanlily 
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that 
such as lean 
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comparison 
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makes it harder for the 
foodstuffs This is the 
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poorer citizenry these 
today. 
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to buy 
situation 

Nearly 
this observation regarding pellagra in the endemic 


“ars an eminent Frenchman made 


aco 


area 


of southern France: “Shepherds are almost all pella 
grous: cowherds are hardly ever such. They have the 
same occupation, the same manner of life but the 
cowherd nourishes himself in large part with milk 


in protein. Tak 
daily consump 

While the 
parts of the 
the Scuth, however 


informed, is rich 
the 
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the nation by 
half a 

per 


And 


ing and large, average 
pint of milk 
person in the 


greater, in 


tion is per capita 


consumption favored 


country-is considerably 


the fresh milk supply in many communities is at the 
rate of little more than half a gill per individual! 
This state of affairs makes it easier to realize why pel 
lagra has such a hold in the far-flung region lying to 
the south of the Ohio and the Potomac Rivers 
According to Dr. Goldberger, milk is the most impor 
tant single food in balancing a diet and in preventing 
or curing pellagra. He tells us that if, for any reason, 
lean meat, fruits and green vegetables can be had 
only in very small quantities, then not less than 1% 
pints of milk should be drunk daily. This may be in 
the form of fresh or buttermilk. However, if either of 
these be not availabl preserved milk can be used 


instead; and during the experimental work in the cot 
ton mill villages of South Carolina, one pound of canned 
milk was considered equivalent from a nutritive stand 


fresh 
now in 


one milk. This fact is of 
ince view of th® relief 
likely to be undertaken shortly. 
such as fowl, beef, pork, fish, ete., is of 
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four 


lowance may be reduced 


made up by substituting eggs or cheese Indeed, se 
we are authoritatively informed, the only cure that we 
have for pellagra today is a correct diet. And when 


this remedial agency is brought into play betterment of 
the patient is noted, even in severe cases, in the course 
But from 


of from ten to fourteen days! recovery an 
attack does not insure permanent relief unless a_ bal 
anced diet be held to thereafter Otherwise, there is 
apt to be a recurrence of the disease sooner or later 


insofar as the incidence of the 
maximum at the beginning of the 

In the Southern States the malady attains its 
ihe month of June; 


Pellugra is seasonal 


disease reaches a 


summer 


peak in and as one of the accom 


panying graphs shows there is a steady drop in its 
prevalence from then on to the close of the year 
his indicates, as has been brought out by our investi 


gators, that during the winter and the early spring 
the victims live too much upon a_ pellagra-producing 
dietary As a consequence, the disease reaches its 
climax just about the time that fresh vegetables and 
other produce of the farm begin to be plentiful 

It is found that pellagra is rare in children up to 
two years old—throughout that period in fact, when 
milk normally constitutes the chief source of nourish- 
ment. Among males and females the incidence is simi- 
lar until they reach twenty, and in the case of the 
youthful the malady is more frequent between two and 
ten than between ten and nineteen years, inclusive 
Clearly, the markedly formative period of childhood 


full 
would 


measure of protein, and milk rather 
best fitted to supply this need 
elements essential to body build- 


demands a 
than 
and the other dietary 


meat seem 


ing. Among adults the incidence of pellagra is much 
higher in women than in men 
The most tell-tale characteristic of the disease is a 
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The seasonal pellagra peak comes at the end of the 
winter and spring period of depend- 
ence upon stored foods 


both elbows, both cheeks, both knees, ete. At first 
the eruption is not unlike sunburn, but later the 
affected skin assumes a parchment-like texture, then 


grows rough and scaly, and is likely to crack or peel. 
At the same time there are digestive and nervous dis 


turbance. The sufferers lose strength, may become 
delirious, and when the disease is in an advanced or 
aggravated stage, the victim may collapse and die 


suddenly 

The effects of pellagra are cumulative, from year to 
that return after season to an 
Relief during the summer and fall 
attack 
to the gravity of the physical condition and reduces the 
The fundamental problem in 
dealing with pellagra is to bring about a widespread 
the necessity of a balanced diet at 
this lesson be learned and applied 
out pellagra here just as was done 
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Proposed Hudson River Pontoon Bridge 


An Emergency Measure to Meet Severe Automobile Congestion 


i 

the place of piers, is a form of construction which 
not only has the sanction of centuries behind it, but to- 
day it is used extensively for crossing important rivers 
in Kurdpe. Notable instances of this are the pontoon 
pridges across the Rhine at Cologne and Coblenz. 

It might be supposed that the obstruction to traffic 
would be very severe; but the Rhine bridges seem to 
have functioned satisfactorily, although that river car 
and has carried for many years, an exceedingly 
In the case 


cj HE pontoon bridge, in which boats or barges take 


ries, 
heavy trafltic both by barge and steamer. 
of the Rhine bridges, provision is made for the pas- 
suge of river traffic by hinging a section of the bridge 
so that one end of this section can be released and al- 
lowed to swing downstream. Means are provided for 
hauling the swinging bridge back into position after the 
shipping has passed through. 

It is now proposed to utilize the pontoon method of 
bridge building on a very extensive scale by a cross 
ing of the Hudson River from Yonkers to Alpine. The 
width from shore to shore is 5700 feet, and the length 
of the pontoon bridge between the trestle approaches 
will be about 4800 feet. VProvision will be made for 
the passage of Hudson River steamers by building 
some form of drawbridge, probably of the lift type, 
across the main channel of the river. There will be 
enough clearance between the water and the underside 
of the bridge to permit of the passage of river tows and 
the smaller craft, without opening the drawspan. 


How the Suggestion Originated 
The proposal to build a pontoon bridge at this point 
came tirst from Major W. A. Welch, Engineer of the 
Palisades Interstate Park Commission. At present, 
because of the utterly inadequate facilities for getting 


across the river, the park is comparatively inaccessi 
ble to millions of New York City people. The matter 
Was suggested to the Major by the application of the 
Shipping Board for anchorage privileges, for idle 
wooden ships, in the Hudson River waters adjacent to 
the park. Major Welch suggested the use of the ships 
for a pontoon bridge to Mr. Otis H. Cutler, who is Chair- 
man of the Hudson River Bridge Corporation, and he 
submitted the idea to Mr, Gustav Lindenthal, the de- 
signer of the Hudson River Bridge. The undertaking 
was found to be entirely practical; in fact, Mr. Lin 
denthai had proposed the construction of a pontoon 
bridge agross the Delaware at Philadelphia to assist 
the movement of military supplies during the war. 
This bridge would have been built but fer the inter 
vention of the armistice. 

The bridge at Yonkers will, of course, be an emer- 
gency bridge, built to give temporary relief to the unim- 
aginable crowding of automobiles, which is heavy on 
any day of the week and unbelievably bad (by those 
who have not witnessed it) on Sundays and holidays. 
It is nothing unusual to find one’s self on the western 
side of the river, or on the eastern side for that mat- 
ter, with a string of automobiles miles in length be 
tween one’s machine and the ferry; and a wait of 
several hours is a usual occurrence at these times. 
The pontoon bridge, which Mr. Lindenthal says can be 
built in less than a year, at a cost of two million dol- 
lars, will afford immediate relief a dozen miles to the 
north of New York City, and will ease up the crowding 
of the New York ferries very materially. 


Principal Dimensions of the Bridge 
The plans call for a series of steel trusses 160 feet in 
length, which will be carried by steel 1-towers rising 


from the decks of the ships, which will thus take the 
part of the usual piers. There will be four lines of 
trusses each ten feet in depth, upon which will be laid 
a wooden flooring with a total thickness of 12 inches. 
The width out-and-out of the trusses will be 30 feet, 
and the width overall of the floor will be 40 feet. 
Thirty feet of this will ; rovide a roadway sufficient for 
three lines of automobiles, and adjoining this will be 
a 10-foot sidewalk for foot passengers, The steel tow 
ers or piers will be erected at the middle of the ship, 
and each tower will consist of four braced bents with 
their posts battered in the direction of the axis of the 
bridge, the width being 20 feet where they rest upen 
the deck of the ship, and three feet at the top, where 
they receive the ends of the steel spans 


The Ship Pontoons 

The wooden ships which will be taken over from the 
Shipping Board will be about 40 in number. They are 
of what is known as the Ferris type, 281.6 feet in 
length by 45.2 feet broad. When the bridge is com 
pleted, the underside of the trusses will be about 40 
feet above the water. The ships will be very securely 
anchored either by massive anchors sunk in the river 
bottom or by massed piling driven ahead and astern of 
the ships. It will readily be understood that because of 
the great size of the ships, the secure manner in which 
they will be anchored, and the absence of any waves 
sufficient to cause any roll or scend of the ships, the 
bridge, to all intents and purposes, will be as rigid as 
one whose piers reached to the river bottom, Further- 
more, because of the length of the ships, it will be 
possible in the future to make a very quick and com- 
paratively inexpensive addition to the capacity of the 
bridge by erecting additional towers and steel spans 
adjoining those at present proposed. 








The Captive Helicopter 


Details of the Remarkable Machine Developed by an Austrian Army Officer 


Y OME time ago we had something to say regarding 

» the remarkable captive helicopter developed by 
Lt. Stefan von Petroczy of the Austrian Army Balloon 
Corps, Which was built and tested during the war. It 
has been our good fortune to obtain further data from 
British official sources regarding this captive helicop- 
ter which has made several flights, and we have had 
our artist prepare the present cover painting, using as 
a basis the rough sketches of the Petroczy helicopter 
Which have come to our hands. 

The first tests were made at the Austrian Airplane 
Factory, Ltd., Wiener-Neustadt, with propellers of 
rather large diameter. The captive helicopter, fitted 
with gasoline engines, consisted of a three-armed 
frame made of steel tubes, in which three reconstructed 
Le Rhone engines of 120 horsepower each were mounted. 
The engines drove two propeller shafts, revolving in 
opposite directions by meuns of a transmission gear, 
and these propeller shafts in turn drove two wooden 
propellers, each 20 feet in diameter, at about 600 revo- 
lutions per minute. Three petrol tanks were installed 
near the motors, The entire system was supported by 
a large buffer, which was kept tightly filled with air 
through an air-pump driven by the engines; under 
the end of each arm three small buffers were similarly 
disposed. The object of these buffers was to reduce the 
shock in abrupt landings. The observer's seat, made of 
Veneer, was situated over the propellers and strongly 
secured to the stationary gear-case by the concave in 
terior propeller shaft. A machine-gun turret was lo 
cated on the upper rim of the observer's seat. A para 
chute was fitted beside the observer. It had an area 
of 2690 square feet and was intended, in case of sudden 
Stoppage of the motor, to bear the weight of the entire 
installation, including the observer. The parachute 
Was to operate either automatically or under control. 
Automatically the parachute operates in such wise that 
When a regulator adjusted for the purpose falls below 
4 certain number of revolutions of the propeller it re- 
leases a mechanism which ejects the parachute. This 


ejection from the center causes the parachute to open 
instantly and tests have proved that it begins to work 
after a drop of about 80 feet. This device thus ensures 
the captive helicopter against damage, in cause the en- 
gines should stop at low altitudes. The same mechan 
ism brings the motor to a standstill at the time of 
ejecting the parachute. The parachute may also be 
worked by hand by the observer, who is furthermore 
provided with a pack parachute for personal safety. 
A need for the use of the parachute occurs only when 
at least two engines have stopped, two engines being 
capable of maintaining the propeller at a sufficiently 
high rate of revolution, 

The climb takes place as follows: When the ob- 
server has taken up his position, the engines are started, 
and this creates no difficulty by reason of the fact that 
one engine at work causes the others to revolve. The 
functioning of the motor can be controlled by the ob- 
server, and future types of the captive helicopter will 
have the necessary instruments located within reach 
of the observer. As soon as the engine has attained 
the full number of revolutions, a signal will be given 
for the loosening of the winch and the machine will 
then, according to present experience, climb at a speed 
of about 4 feet per second. This climbing speed mainly 
depends upon the pitch of the propeller and the direc- 
tion of the wind, and it can, therefore, be considerably 
increased, The captive helicopter is brought down by 
reversing the winch 

Up to date, the engines have always run at full in- 
take, in which case the excess of lift must be compen- 
sated. In future, the engines will be throttled in order 
to diminish the work of the winch. The total weight 
of the captive helicopter, with engine and fuel for one 
hour. but not including the observer and the machine 
gun, is abont 2900 pounds. It is strongly constructed 
and some slight lessening of weight may yet be attained. 
At the start the total weight lifted was about 4000 
pounds, that is, about 11 pounds per horsepower. This 
can be considerably augmented by enlarging the pro- 


pellers, The original type of captive helicopter driven 
by gasoline engine power was manufactured by the 
firm of Dr. Liptak, Ltd., Budapest-Szentlirinez under 
the special supervision of Professor Karman’'s collab 
orator, Lt. Eng. W. Zurovec, and the above-named 
firm owns their patent. 

The reports of the test-flights undertaken may be 
summed up as follows: 

From April 2 to 5, lift and stability tests at low 
heights, duration tests up to 60 minutes, 

From May 17 to June 10, climbing to from 30 feet to 
160 feet altitude. Results: Lift excess on the ground 
to a load of 4 men. Perfectly tranquil soaring at an 
altitude of 160 feet. Wind velocity during tests up to 
26 feet per second, The general outline of this machine 
will be made clear by our cover, showing it in full flight. 
After about fifteen successful flight tests, the machine 
had a breakdown when landing on June 10. The 
power of the Le Rhone engines, which had been recently 
repaired, decreased so considerably that there was an 
insuflicient excess of thrust, and the machine therefore 
oscillated violently, especially while being brought 
down, The crew abandoned it, and the machine turned 
over on the ground, the propeller blades sticking inte 
the earth. Considering the state of the motors, Pro 
fessor Karman and Lieutenant Zurovec had wished to 
omit the tests (there being a wind velocity of 26 feet 
per second), but they were urged to curry them on by 
the testing commission, as a result of which the ma 
chine was wrecked, The results fully confirmed those 
already arrived at with model tests, so far as sta- 
bility is concerned, Observation made in the wind 
proved that, in addition to the fundamental demand 
for ample excess of thrust, the position of the center 
of gravity of the machine in its relation to the plane 
of rotation of the propeller is of great importance, The 
results obtained in that respect, both in theory and by 
means of practical tests, should be of the utmost value 
as applied to the details of construction of a_ sec- 
ond type. 
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fnemies of Timber Construction 
Some of the Insects that Prey on Piles and Beams, and the Extent of Their Depredations 


By J. F. Springer 





QO" all the forms of life which attack and destroy silicious particles nor solvent acid secretion. One ex. 
the integrity of timber construction, perhaps the pert believes the foot already mentioned is the real 
boring tool. Another animal, the pholas, has been 


lferedo is entitled to the greatest notice rhis little 

mollusc works below the water, most often perhaps at actually observed to bore with shells, a sucker foot 
the mudline, entering a timber through a minute hole being used as a support. Against this theory, in so 
at an early age and then continuing his operations far as the teredo is concerned, is the presence of an 
upon the interios Because of the smallness and loca epidermis on the shells, which it is thought could 
tion of the entrance aperture and the damage done hardly be present if they were used as rasps. 

When beyond observation, teredos may accomplish a The teredo may operate with some rapidity. One of 


the older naturalists tells of a ferry-boat accidentally 


very extended and serious amount of damage befo 
f sunk in the spring and raised again after four months, 


A 


anything wrong is detected Besides, only 

cles of wood are proof against this activity As sub The wood had already become useless, This was on 
merged timbers, especially piles, are used as the founda a northern coast of Spain. 

tion of many marine structures, it may be granted that Some woods are believed to be proof against the 


teredo. Sneezewood, found in Natal, South Africa, is 
claimed as immune, It has been considerably used in 
marine work. Jarrah wood is also claimed as suited 
to marine construction on the ground that it resists 
better than any other wood the teredo navalis and other 
boring animals, When used on land in the tropies, this 
wood is said to be equally good as a resister of the 
white ant. It is found in the southwest of Australia, 
and nowhere else than in Australia. There is a goud 
deal of it there and it grows to goodly sizes, sizes big 
enough to give a timber 2 x 2 feet in section and 40 
feet long. It has the_same specific gravity as water. 
However, it has the bad quality of breaking rather 


he activity of the teredo may become dangerous as well 
as expensive Just before the Great Wat that ~ 

viS-—the Manati Sugar Company built a marine piet 
in the Bay of Manati on the north coast of Cuba In 
five years, in the spring of 1918, part of the pier failed. 
In order to keep up sugar shipments, quick work had to 
be done by way of repairs. But after this, the pier was 
examined in what appeared to be good and undamaged 
parts Certain piles had broken in two rhey were 
found to be seriously honey-combed by some boring 
form of life, the principal damage being apparently 
in locations that had been in deep water and at or neut 


the mud line Right piles were pulled which were he 
thought to represent fairly the remaining stand of ap “ easily, there being a deficiency of fiber 
parently good piles All of them gave way, breaking ® The teredo is, however, not the only marine boring 
at the mud line Evidently, the whole pier had, so far te animal. A very similar type is known by the name 
is its foundation Was concerned, gone to pot in five 5: rylotrua This is also a molluse. The eggs are laid 
ears Yhe piles were of Cuban hard wood. Un bead free in the water. These hatch to form swimming 
doubtedLy the teredo was responsible for h cle Py larvie They are at first free in the water and are 
ruction What has been illustrated by this case & said to attach themselves by a foot to a timber and 
epresentative of the depredations of this mollu then to bore their way in. The tubular holes are lined 


with calcareous material. The diameter of the hole is, 


everywhere 
on the average, about 3, inch; but it may run up to 


rhe teredo is familiarly known as the “ship worm 














nee having entered a pile or other mber, the teredo inch. The length may be in the general neighborhood 
understood never to come out again It f the of 4 inches; but a maximum of 12 inches or even 
gruin of the wood, as a genet thing i ‘ , Experimental piles removed from California waters more is sometimes attained. This little molluse is so 
mero hole never break ate, emntinen ie im the in 1913. The borers and their ilk have left little small when it enters that the perforation is like a 
course of its burrowing activity, it comes too close to enough of the big sticks pin hole, Inside, however, the diameter grows with 
another burrow, it alte ts course to pass Great necies. There is pair of shells at the head. These that of the animal itself rhe galleries are said to 
numbers may inhabit a single pile, and cut its in re triangular in outline and quite concave next the be closely intertwined and very numerous 
terior in the infested ne to more shreds of wood, animal. Just how the boring takes place is apparently The Jimnoria, commonly known as the gribble, is a 
Still the pile may stand and present the general ap inknown. It has been conjectured that it results from very small isopod, This animal is supposed to gnaw 
pearance of soundne The burrow may attain diam perating the shells Thus, the teredo has been or bite its way into the pile or other submerged tim- 
eters up to \%& or » inch in the higher parts Phe thought to use a sucker-like foot at the head end as ber. The body is somewhat flat and there are numerous 
hole is lined with shell But, usually, a short lengt! i means of fixing itself and then cut the woody fiber legs rhe depredation consists of a hole 1/32 to 1/16 
at the top is left uncoated Sometimes, however, the with a rasping action of the shells Another opinion inch in diameter directed perpendicularly into the 
lining covers the full length, the inner end then being makes the boring action due to a solvent secreted from timber The depth of the hole will be, say, '4 ineh. 
hemispherical, the surface of the teredo. Still another thought is Between adjacent holes, the partition left is quite thin, 
fhe head of the teredo lies in the inner end of the that the teredo gets ahead in its burrow by means of so that they pretty effectively destroy the wood to the 
burrow, An adult may be only a few inches long or it siliclous particles imbedded in the skin in front of the depth of the penetration. The limnoria infests both the 
may measure a yard It depends on the particular shells But some scientists say that there are no (Continued on page 123) 




















1. A teredo burrow in an experimental pile of Lawson cypress, after one year in sea water. The teredo got too near the surface, and backed up two inches to work farther towards the interior of 
the stick .. Galle of the carpenter ant carved out 4. Piles of a 15-year-old oyster-house, eaten up by worms and abandoned 


The work of the teredo and other enemies of wood, both in water and on dry land 


of cedar §. The work of Ips confusus on young yellow pine. 





3, 1921 


One ex- 
the real 
his been 
‘ker foot 
ry, in so 
ice of an 
ht could 


One of 
‘identally 
* months, 
3; Was on 


ninst the 
Africa, is 
y used in 
as Suited 
it resists 
ind other 
pies, this 
‘r of the 
\ustralia, 
S a goud 
sizes big 
n and 40 
is water. 
if rather 


ie boring 
he name 
are laid 
wimming 
and are 
uber and 
are lined 
e hole is, 


un up to 
hborhood 
or even 
im is so 
= like a 
ws with 
said to 

yble, is a 
to gnaw 
rged tim- 
iumerous 
2 to 1/16 
into the 
inch. 


uite thin, 
xl to the 
both the 








—_S— 


terior of 
loned 


August 13, 1921 


Idaho’s Rabbit Drive 

VERYBODY has heard how the rab- 
E bit after he was deliberately intro- 
duced into Australia, multiplied to such 
an extent that within a comparatively few 
years he became a pest, and had to be put 
down at a cost of many millions. It ap- 
pears that the irrigated districts of our 
own West are subject to the same trouble, 
though in this case they are innocent of 
having brought their own woes upon them- 
selves. Readers of the early western clas- 
sics will doubtless recall numerous ar- 
thors who have repeated the yarn about 
walking across the prairie on the rabbits 
without ever stepping on the ground, The 
present picture gives some indication that 
this may not have been altogether an ex- 
aggeration. It from Minnidoka 
County, Idaho, where a rabbit drive is 
now in full swing, and 89,000 of the jacks 
have already been killed by the organized 
efforts of the community. The picture in 
dicates sufficiently well the manner in 
which the rabbits that are to be tound 
over a considerable expanse of territory 
are rounded up and driven into a corral, 
there to be dealt with according to the 
situation. We are 


comes 


exigencies of the 
rather accustomed to such tactics in deal- 
ing with horses, cattle, and other large 
animals; that they are effective with 
such a small and elusive creature as the 
rabbit may surprise us, In any event, it 
looks as though rabbit fur ought to be 
cheap for the coming season, 


More Combination Fruits and Nuts 

YVHE account of the two remarkable 
T fruits given in the ScreENTIFIC AMERI- 
can of December 13, 1919—a_  smooth- 
skinned peach combined with an almond, 
and the “raisin plum” whose pit contains 
an edible kernel resembling a hazelnut in 
flavor—ziuve facts that should encourage 
enterprising horticulturists to make a 
feature of growing them in such parts of 
the United States as may have a favora 
ble climate It seems strange that while 
these fruits should long have been im 
ported in a limited way comparatively 
nothing should hitherto have been known 
of them outside of the foreign residents of 
New York among whom they had their 
market. The nectarine, of course, is sim- 
ply a smooth-skinned peach. But a nee 
tarine that yields an almond into the bar 
gain should be something worth anybody's 
attention 

The writer of the article, 
in error in his assertion to the effect that 
these were the only known edible fruits 
that contained edible kernels. There are 
several others. One of the best known 
is the cashew; its delicious nut is con- 
stantly growing in favor and may be ob- 
tained very generally in our large cities. 


however, Wis 


There are some most curious facts relat- 
ing to it. The cashew nut is borne by 
the tree called anarcadium occidentale, of 
American tropical origin, but now grow1 
in nearly all tropical countries. The tree 
belongs to a large and widely diffused 
family that includes the mango and the 
pistachio. The pistachio nut, by the way, 
is another instance of an edible nut, or 
seed, contained in a fruit. But whether 
the pistachio fruit is edible or not does 
not appear. The nut comes chiefly from 
the Balkan peninsula and is common at 
Greek and Italian fruit stands in the 
Season though the native American's 
chief contact with it is usually in his 
ice cream. 

The cashew gets its English name from 
a phonetic attempt at the French name 
of the tree, acajou, which in turn is de- 
rived from the Brazilian name, acaciaba. 
In Porto Rico and perhaps the other Span- 
ish West Indies, where the tree is com- 
mon, it is called pajuil (pronounced pah- 
whéel). It is a handsome tree with a 
large glossy leaf. The blossom is insig- 
nificant, but deliciously fragrant. The 
relationship between the fruit and the 
hut of the cashew is so peculiar that it 
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How the western irrigation farmers proceed against the rabbit pest, which has 
come to a point where action is necessary 





























Large picture: The breadfruit, which contains edible nuts imbedded in the edible flesh of the 
fruit. Insert: The remarkable fruit of the cashew tree, in which the edible nut of an edible 
fruit is attached to the outside of the fruit, which develops after the nut and partially surrounds 


the latter 


Fruit and nut in one; two examples from Porto Rico 

















Where overalls are baled for shipment all over the world 
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would, perhaps, be more in order to call 
the fruit the “fruit of the seed” rather 
than to speak of the nut as the “seed of 
the fruit.” This because the nut, which 
is kidney- or bean-shaped, grows to full 
size before the fruit is formed. The long 
stem, or “hypocarp,” of the nut then be 
gins to swell and grows rapidly until it 
forms a pear-shaped edible fruit, half 
‘swallowing the nut which protrudes from 
the thick end, in a fashion most amazing 
to one who has never seen the species 
before, 

The manner of growth is not the only 
peculiarity of the cashew, as many have 
found to their sorrow. The shell of the 
nut contains a viscous and acrid oil, ex 
ceedingly caustic in character. The ef 
fect of this oil is similar to that of poison 
ivy upon persons with whom it comes in 
contact. The nnt is roasted before it is 
sent to the market and the oil, evaporated 
by the heat, is expelled, leaving the nut 
harmless. But great care has to be taken 
in the roasting, for all persons susceptible 
to ivy-poisoning—and perhaps even others 
who are immune—are certain to contract 
a case of the most virulent kind if the 
fumes come in contact with them, Not a 
few persons who have had the raw nuts 
sent them by friends in the tropics with 
out caution as to the importance of ex 
treme care in the roasting, so that the 
fumes shall go either up chimney or he 
carried to windward, have had a bitter 
experience in this respect. 

Another important edible fruit carry 
ing an edible pit, or seed, is the mamey 
or sapote mamey, a native of Mexico and 
other parts of tropical America, The tree 
is ‘called the mammea americana The 
mamey is a large fruit, taking two years 
to mature, The tree is very prolific and 
carries the fruit in all stages of growth, 
so that it is continually coming to ma 
turity. 
size of a hen's egg. 


The large single seed is often the 
When dried and 
ground into meal this seed is highly nu 
tritious and palatable. The fruit is sub 
stantial in flesh, much like that of a 
pumpkin when cooked; within it is of u 
rich orange or terra-cotta’ color Its 
flavor is such that a New England vis 
itor in Mexico called it “a sort of natural 
born pumpkin pie.” The seeds of the 
inamey are so large that a very few would 
make a pound, They could be so easily 
collected, and the tree is so fruitful, that 
it should be possible to grow the fruit 
systematically solely on account of. the 
food value of the seed; moreover, the ex 
ceedingly sweet fruit is so rich in sugar 
that it might be made of no little service 
in that respect by extracting the juice and 
reducing it to syrup or perhaps converting 
it to sugar. 

Yet another nut-bearing edible fruit is 
the famous breadfruit of Polynesia, borne 
by the beautiful tree called artocarpus 
communis, now grown in the tropics all 
over the world. The fertile variety of 
the breadfruit, beside its edible flesh, con 
tains an abundance of nuts the size of a 
large chestnut. These, either boiled or 
roasted, are most palatable and nutritious, 
Thus treated they are often ground into 
meal, 


Overalls by the Bale 

HEN our new suit comes home from 

the tailor’s, it is carefully folded 
and wrapped in innumerable layers of tis 
sue paper, and the whole placed in an 
individual box of its own with every pre 
caution that it shall not acquire a single 
wrinkle, But every style of wearing ap 
parel is not handled with the same degree 
of circumspection, Our picture shows the 
rough and ready style in which overalls, 
for instance, are packed for shipment to 
foreign and domestic markets. They are 
pressed without ceremony into the small 
est compass, and then done securely up 
Such treatment is aitogether 


from i 


in bales 


different noble 


that accorded the 


dress suit. 
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Left: Removing the excess moisture fr: 
Shaping the clay on nm 


m the clay, before shaping it into dishes, 


which remain inside the dish to support it while it 


is drying on the heated shelves 


The filter presses are made of compartments of strong sheeting, through which water escapes to the drain below. 


of the background 


Two steps in the transformation that converts wet clay into handsome china 


An Ancient Art in Modern Dress 


How the Potter Does, by Machine, the Same Things His Ancestors Did by Hand 


TINUE first pottery was made by woman, back in the 
| Stone Age But man soon discovered the fascina 
tion of shaping vessels of this stuff of the earth we 
eall clay, the only substance he has ever found that 
can be molded and made to keep its shape when baked 
Johnnie and his sister, repeating the history of civili 
zation out in the backyard, in due time reach the pot 
tery stage and begin to mix and shape and bake mud 
pies Johnnie never thinks of it as girls play. 
Neither does Johnnie's father, the potter. He knows 
that the making of earthenware today is a man’s job. 


Che outsider may imagine that pottery is a simple 
that a lump of clay goes into a machine and comes 
out a dish, It ¢t. There is hardly a step in the 
long process that doesn’t depend on the workman’s skill 
and cure In fact, the location of a pottery is marked 
not by the belching and noisome 
identities other factories, but by the pile of ruins beside 
hundreds of 


art 


doesn 


smoke odor that 


the wall—the smash and crash of some 
broken dishes dumped out as pure waste, to be sold at 
a dollar and a half a ton to line the hearths of steel 


All, perhaps, because at the moment when 
the the kiln, the fire 
For a make or 


furnaces 
it was time to 
man wasn't on his job, 
break a pottery. 

All the output for a week, representing thousands of 
is fired at once in huge kilns two stories high, 
For two 


heat of 
fireman 


regulate 
can 


dollars, 
each holding perhaps seven thousand pieces 


duys and a half after the opening is bricked up and 
fires started, the heat gradually mounts higher and 
higher, the flames following the flues and wrapping 


around the oven and out again, There is no thermome- 


tell when the critical temperature is 
there an automatic device to regulate the heat, 
as is found in a steel plant or rubber factory, Things 
are bappening there in the kiln, chemical changes that 
never happen alike in temperature, It 
is the action of the heat on the ‘biscuit, as they-call the 


ter to reached, 


nor is 


twice time or 


unglazed pottery, that is important And no auto- 
matie devices can tell that 

Instead, through a peephole in the wall, the fireman 
watches three test cones of clay inside You may 
wonder how he can stund the heat, but the walls are 
«> thick and the peephole so small that there is no 
rush of flame in his direction. When the peak of cone 
No. 1 begins to tilt, he knows its melting point has 
ieen reached and he knows what stage in the firing 
that melting represents No. has a higher melting 
point and bears watching. But the tilting of No, 3 is 


# signal to stop stoking. 


All this time he has not been able to observe the bis 





euit itself for that is tightly packed in big fireclay 
boxes, saggers Hie is doubtless oblivious to the beau 
tiful colors these rude saggers take on after much 
firing—a rich brown, shading off into copper and or 
ange His interest is in the contents, But their fate 


he cannot know for another two days, It would be dis- 


By M. O. Goldsmith 


istrous if the kiln cooled down quickly and the biscuit 
contracted at a too speedy rate 
When the 


some of the 


that 
the 


over he may discover 


not tightly caulked in 


Suspense Is 


were 


saggers 

















Stacking in the kiln the fireclay boxes filled with 


raw earthenware 

















The dipper, who has to determine instantly, by the 
feel of each piece as he picks it up, how 
much glaze it needs 


preparation for firing. Sulfur fumes from the coal 
have found entrance and ruined the contents by discol 
Or, right at the start, a goodly percentage of 
the biscuit may doomed, if the man who 
mixes the clay, determining the different proportions 
by weight, failed to calculate correctly the varying 
amount of moisture in the raw clay and to alter his 
mixing proportions accordingly, The mistake won't 
show up in the slip house, where the clays and the 
powdered flint are mixed with water into a thick cream 
that may well be called “slip.” But the truth will out 
When the biscuit is examined after firing, 

Some of the baked ware may show defective specks 
because in the running of the slip over magnets to re- 
move the iron, or in the straining through fine lawn 
sieves, some impurities still remained, The purifying, 
filtering and mixing of the clay are mechanical proe- 
esses in which the American potter has made great im- 


oration, 


have been 


provements, 

In England it would be counted a sacrilege to wash 
the windows of the pottery or to whitewash the walls, 
to keep the white powdery clay within bounds, or to 
group the processes to avoid waste of time and effort. 
In the fine china potteries of Britain they knead the 
clay, not by means of a pugmill, but by hand. A man 
Whacks the clay with a huge mallet, and thereby does 
something to it that machinery cannot do, just as the 
woman who kneads her bread and does not trust it to 
the mixing machine gets bread of a better quality. It 
was to get this quality in the dishes made for royalty 
that in the old days men trod barefoot on the clay. 


One can hardly imagine our labor doing that—nor 


can one imagine our potteries turning out anything 
like the Wedgwood Queensware. Our achievement is 


in muking good ware, cheap enough for every woman 
to queen with. Democracy even in pottery! 

But no amount of mechanical devices can make the 
American pottery independent of the worker. Besides 
the fireman, who plays such an important part in the 
firing of the biscuit and again in the lighter firing 
of the glaze, there are three important men—the jigger- 
mun, the jollier, and the dipper. It takes three years 
for an apprentice to acquire the skill for any one of 
these jobs 

The jiggerman shapes flat pieces, plates and platters. 


He takes a bat of clay, the thick pancake, that the 
“batter-out” has formed, and throws it with what 
is to be the top side down on to a plaster mold. This 


mold, which is to accompany the plate, absorbing its 
moisture until it is thoroughly dried, shapes the inside 
of the plate. The jiggerman revolves the mold and 
its burden of clay before him, at the same time bringing 
to bear against the outside of the plate a steel profile 
that presses the clay against the mold and shapes the 
back. A little mold-runner at the jiggerman’s elbow 
does nothing but carry the newly shaped plates, each 
(Continued on page 124) 
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Laying Out Curves by Folding Paper 


YY a piece of thin paper or tracing cloth draw a 
circle (Fig. 1) and take any point P within the 


circle. Fold the paper so that the point P falls some 
where on the circumference of the circle, and crease it 
down hard, Open up the paper and in the same man- 


ner fold it again and again so that the point P falls 
successively on a humber of points completely around 
the circumference. It will be found that the successive 
creases in the paper have traced out an ellipse, as 
shown by the dotted lines in Fig. 1. The transverse 
axis of this ellipse is equal to the radius of the given 
circle, and the foci are the point P and the center C 
of the circle, 

If we prepare several pieces of paper with the point P 
tuken successively nearer the center ( of the circle, the 
resulting ellipses will be found to have successively less 
eccentricity and to approach a circle in shape, until 
finally when the point P coincides with the center of 
the circle, as in Fig. 2, the curve traced by the creases 
is a circle. 

If, now, we consider the point P? as moving farther 
from the center of the circle, the resulting ellipses 
with transverse axes always equal to the radius of the 
given circle—become flatter, until, when the point P is 
actually on the circumference of the circle, the ellipse 
degenerates into a straight line. 

As soon as the point P crosses the circumference and 
is outside of the circle, the creases in the paper trace 
an hyperbola. <As in the ellipse, the transverse axis 
of the hyperbola is equal to the radius of the circle and 
the foci are the point P and the center C of the circle 


an application of the envelope principle 


When the given circle is considered to increase indefi 
nitely in size until the comparatively small portion of 
its circumference that can be shown on a sheet of 
paper is practically a straight line, the curve traced 
by the creases resulting from folding the point P on 
successive points along this straight line is a parabola 
The point /? is the focus of the parabola, and the 
straight line its directrix (Fig. 4). 

That these curves are true “conic sections” and not 
haphazard shapes may be proved by anyone familiar 
with the methods of analytical geometry—the equation 
of anp one of the creases, referred to rectangular co- 
ordinates, may be thrown into a form recognizable as 
the equation to a tangent to the particular curve un- 
der investigation._-By Francis M. Weston, Jr. 


Tricks With Bottle and Glass 

MONG the old friends that are always new are the 
i bottle and glass tricks which are brought to our 
attention every little while. One of the most surpris 
ing, to those who have never seen it before, is the spin- 
ning of a plate on a needle-point. The first property 
for this stunt is a bottle, A needle is driven firmly 
into the cork, leaving a goodly section of the steel 
projecting upward. A second cork is cut into four 
pieces, as nearly equal in weight as convenient, and into 
each of the fragments a fork is securely fixed. It is 
of course necessary that the forks be uniform, and that 
enough of the cork project at the front of each so that 
the forks may be suspended about the edge of a dinner- 
plate as indicated in the picture. When all these pre- 
liminaries have been attended to the plate and all its 
contents may be spun upon the end of the needle with- 


this method of constructing ellipses (Fig. 1), circles, (Fig. 2), hyperbolas (Fig. 3) and parabolas €Fig. 4) by folding paper, the mathematician will recognize 


out even threatening to fall off. The secret, of course, 
lies in the low center of gravity of the ensemble 

Balancing an egg in any position on the edge of a 
bottle-neck is another trick that will startle the unini 
tiated. This time it is the egg that has to undergo 
a process of preparation. It must be punctured at both 
ends and blown, and then filled with fine sand. That 
is all; it will then stand wherever and however we 
put it—again because of the fact that in all its posi 
tions the center of gravity falls within the base on 
which it is standing. 

Knowledge of how to do it rather than any special 
preparation is necessary for the third trick illustrated, 
in which a needle is driven through a coin, contrary to 
the impression which anyone would register that it 
cannot be done, The coin must be placed across the 
opening between two tables or two books, so that its 
center is clear beneath. Then the needle must be in 
serted in a cork in such fashion that its point projects 
on the one side while its head is about flush with the 
surface of the cork on the other, Under no cir 
cumstances must the head be exposed so that the force 
of the blow can fall directly upon it, however. If the 
instructions are faithfully observed, a single sharp blow 
from the hammer will penetrate the coin. 

A balancing trick comes next. It is plain enough 
when once explained, The pedestal consists of an ordi 
nary drinking glass, in the opening of which a big 
fiat cork has been secured, On this are put three wine 
glasses, rimwise, as indicated in the picture; and the 
only trick is the holding of these in place until the 
bottle can be set over them, Once there, the pinnacle 
piece will hold the assembly together very nicely 
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First Aid to the Carburetor 
FRY UERE are gas-savet I \ 
| t when « ee Goes « tft to get 
ne of these ce he j illy 
ippeinted to find it nothing bevond 
faroiliar idea uppl nore hot 
ilr ft the mixtur ‘ 
tl zh the carbure t Whet Iz 
re ‘ mizer appenat ha t 
mie ‘ way WwW have u 
hain common interest 
Phe orburet is not, inherently in 
etl nt mechar u “ne with t 
[ fin \ “i | tinin It groul 
he manufacture f completely ga 
eous mixture of air and gasoline, entire 
nalogous to that of oxygen and ni 
reget n the air itself Phe ordinur 
result fal far ! t f ti n tl 
onsideratle quantity of the gasoline 
wt gusified or mixed at all, but eu 
i t the intake manifold t 
ru f minute droy of liqnid, su 
dixl in the current of gas Such 
rey n burn, bu hey can never ¢ 
le 
Phi re if I 1 mii have got 
h nspiration by p ! his nose to 
{ ! “4 ian lit tu and real 
iz trom the oder that in the at 
vhe ninediately above the liquid a 
i il oper ot irburet wa y 
( But her no drt of quid 
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I ' ne { the member that fits over the filling hole in the fuel tank. Sec 
of th mem he Sectior f the plug that screw into the intake manifold he arrows indicat 


the tir hole it of which the as issues 


Gas from the fuel-tank to help out the carburetor 


The Handling of Awkward rhe new straddle truck imposes 1 
Materials limit to the length or height of load 

AND transportation is rapidly giving rhe top of the platform or bolsters need 

| way t wwer-driven devices. The only be four or five inches above th 
most diflicnit material to handle is long floor, and no small wheels are required 
tuff In fact, until the appearance ot to go underneath the platforms. This is 
the new straddle truck, which is shown an advantage in hauling heavy articles 


are while the truck 
is busy doing useful work. 

Structural steel may be readily han- 
dled with this straddle truck. The 
lengths that may be handled are practi- 
cally limited only by the space available 
for turning. And as the center of turn 
ing radius virtually coincides with cen- 
length of load, the action is al- 
equivalent to a_ turntable. By 
means of platform units, package 
freight, heavy machinery and other ar 
ticles can be readily handled, as shown, 

The straddle carrier is the invention 
of H. B. Benton Harbor, Mich, 
It will be recalled that a larger machine 
of this kind is being employed in lum- 
her yards. The present machine, like 
the larger one, is driven by storage bat- 
tery. The hoisting gear, which is motor- 
driven, will sustain the load at any point 
of lift, but at the maximum lift all load 
strains are relieved from the gearing. 
The operator cannot raise the load above 


thus accoluplished 


ter of 
most 


Ross of 


a fixed point 


A Collapsible Kaleidoscope for 
the Inquisitive 
4 MAnUw acres of physical appa- 
i ratus in Cambridge, Mass.. has in- 
troduced an interesting kaleidoscope, 
which will give the young student an 
idea of how this instrument works. 














‘Two 


the 
solely 


into the air explosive 


produced 


ure sprayed 
mixture 
the ability. of the air to absorb the vola 
In this mix 

nothing 
introduce 


being through 
tile liquid in gaseous form 
there will be no droplets 
explosive gas, Why not 
cylinders? 

what 


ture 
hut 
it into the 

That 
pictured does, A 
a hole bored in the intake manifold, and 


the apparatus 
threaded inte 


is precisely 
pipe is 


its other end carried to a member that 
screws over the filling hole in the fuel 
tank. AS soon as the engine turns ove 
suction is set up in this auxiliary feed 
line as well as in the regular one: the 


vapor from the fuel tank runs into the 
intake, there joining the mixture from 
the carburetor. 


Among the details worthy of attention 


may be mentioned the safety arrang 
ment Every engine backfires now and 
then Under standard practice the 
worst thing that can follow is the blow 
ing out of the carburetor But an en 
gine that can backfire directly into the 
fuel tank would be something more se 
rious So in this device the auxiliary 


feed enters the intake manifold through 


3 in our diagram, 


a tiny nozzle, shown at 

the holes in which are extremely minute 
In the second place, if combustion 
should get through these, it would be 


(Continued on page 124) 


stulf 
simple bolsters 


may be placed on two 


Loading and unloading 


ways presented a problem which had to and long 


be solved with improvisations 





























The collapsible kaleidoscope, shown closed for operation and open so as to 
reveal its parts to the inquisitive user 


views of the straddle carrier, showing its use in handling structural iron and in handling heavy machinery by means of platform units 
in the accompanying illustration, the like machinery Material to be trans This kaleidoscope, shown open and 
handling of awkward materials has al ported is piled on platforms or in boxes closed, is made wholly of metal, with 


the exception of the reflecting mirrors. 
The tube of three strips of 
metal two of which are hinged to the 
third as shown in the lower figure. 
Upon these are mounted strips of glass 
mirror plate, which give the beautiful 
figures formed by the objects in the cell 
or box at the bottom. A hook on 
of the sides holds them together when 
closed as shown in the right-hand view. 
The conical part at the top has an open- 
ing about a quarter of an inch in di- 
ameter for viewing purposes. This as 
well as the box at the bottom is fas 
tened firmly to the strip to which the 
doors are hinged. This box has a clear 
on the inside and a ground 
glass side on the outside. In this box 
are placed the bits of colored glass. or 
other more elaborate objects found in 
some Kaleidoscopes, which form the 
beautiful figures seen on looking through 
the tube toward the light. The figures 
formed in this instrument are six-sided, 
the angle between the mirrors 
is 60 degrees and this is contained in 
360 degrees of a circumference 6 times. 
By rolling the kaleidoscope as one looks 
through the tube an endless variety of 
figures is formed, all of them beautiful 
and no two alike 
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Railroading Under Roof 
112) 
ing received the staff entitling him to pos- 
block releases the brakes 
skilful and almost con- 


(Continued from page 


session of the 
and proceeds. A 


tinuous use of the brakes is required to 
keep Within the passenger train speed 
limit of 2S miles an hour. Several times 


the mountain the 
five minutes to al- 


coast down 
about 


during the 
train Stops for 
low the wheels to cool. 

For freight trains still greater precau- 
tions are necessary. The head engineer 
on west-bound freights applies the brakes 
stops a little more than a_ train 
after leaving Tunnel No. 6 which 
east side of the Summit. If he 
stop he would run through a 
out of the sheds and on to the 
ground; for the switch is always set for 
the siding and must be thrown by the 
head brakeman. After the helper 
off the engineer charges the train. fol- 
lowing which all retaining valves are 
turned up. Then the air is tried by open- 
ing the angle cock at the rear of the e@a- 
boose Which sets all the brakes. 

If all is well the brakes release 


and 
length 
is on the 
did not 
siding, 


and the 





is cut! 





engineer, having received the staff, pro- | 
ceeds Without waiting for a signal from 
the rear of the train for the excellent 
reason that no signal could be given. All 
communication between front and rear 
of the train is entirely cut off while the 


shed and all usual methods 
abandoned, The flag- 
the rear 
stations 


train is in the 
of operation are 
man hangs a Dietz lantern under 
platform close to.the track and 
himself on the platform where he keeps a 
close watch of the track. If he sees ties 
freshly splintered he knows a car is off, 
so he opens the emergency valve and 
train. 

So long as the lights at the entrance to 
block are both green the engineer 
going, exchanging staffs by means 
catcher at the the cab 


stops the 


each 
keeps 
of a staff 


side of 


But if the home signal is red and the 
distant signal is yellow he retains his 
staff and enters the siding. There being 


from the rear of 
watches the signs 


no way to get a signal 
the train the engineer 
on the side of the shed which are num- 
hered “ZO.” “25." “30." and so on until 
the number corresponding 
of cars in his train, when 
so he stops and 


he is opposite 
to the number 
he knows he is in to clear, 
stays until the opposing trains pass. 

Six times during the descent of the 
mountain the train halts while the train 
is inspected as the wheels are cooling. <A 
man on each side passes along the length 
of the train looking for brake beams 
down, cracked or broken wheels and not- 
ing the temperature of the wheels. If a 
car has wheels too warm the retainer is 
turned down to give the wheels a rest ex- 
cept when the engineer holds the brakes 


on, If a car has hot wheels the brake- 


piston travel and the brake rigging 
are investigated to see if the brake shoes 
are being held against the wheels. Often 
the wheels are hot enough to burn the 
fingers; sometimes they are red hot; 
Sometimes they get hot enough to burst. 
But sometimes they are so cool they 
Show that the cars are not doing their 
Share of holding the train. 

Two Wompuses are assigned to a fruit 


“block” of 45 cars east bound, the helper 
being placed ten cars from the rear end. 
In the sheds not even the usual whistle 
Signals between lead engine and helper 
can be exchanged, for whistle signals can- 
not be heard. So when a train pulls in 
on a siding the head engineer releases his 
brakes and lets the slack run back on the 
helper who sets his independent driver 
brakes as soon as he comes to a stop. 
When the lead engineer is ready to go he 
Sets the brakes with a heavy reduction, 
then releases. The engineer on the helper 
takes the release as a signal to go, re- 
leases his independent driver brakes and 
begins to work steam. 

The engineer cannot even get a signal 
from the fireman in taking water in the 
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sheds. Instead he stops at a mark oppo-| the Mills apparatus is large enough to 
site his window. All tlagging is done onil pre the investigations to be conducted 
torpedoes. Section men and bridge car- lon a scale of sufficient magnitude to avoid 
penters, who are constantly at work in| any misleading effects of capillarity. By 
the sheds put out torpedoes on each side. using sands that are more or less satu- | 
The roar in the sheds is so great that} rated with oil and water, the capillary | 
even torpedoes cannot always be heard,! forces at work are far weaker than the | 
but a well-trained nose can smell them. | other ones that are deliberately called | 
The engineer also depends on his sense! jnto action by the investigator; and the | 


of smell to warn him that drivers are 
slipping, otherwise he might never know 
it. In the same way the engineer detects 
hot boxes. 

His sense of touch guides the engineer 
in the use of throttle and brake valve. 
He has no means of knowing whether the 
injector is working except by 
supply pipe; for if he put his head out of 
the window to look at the waste pipe he 
would get it knocked off. 

A break-in-two in the sheds means ; 
delay of an hour to two hours. A man 
has to walk over the train for he cannot 
walk beside it in winter, to find out what 
is wrong. Then he has to walk to the ca 
boose, hoist a chain to the top of the 


cars, drag it along to the break, walk 


feeling the | 


| 





over the top to the engine, tell the engi- | 


neer exactly how far to back up, chain 
the break together, then 
gine once more to tell the engineer 
ahead, for there is no possibility of pass- 


ing signals, 
Saving St. Paul’s in London 
113) 


southeast 


to go 


(Continued from page 
repairs of the southwest and 
piers took place owing to crushing of the 
stone casing. 

The building itself gives us the best in- 
dications of what happens. We find that 
the impost molding in the erypt has a 3 


| 
walk to the en-| 


inch band of stone underneath it, which 
is a pretty sure indication that the pier 
sank that much before the impost was | 


placed in its present position. 

We are face to face with certain facts. 
First. the masonry of the piers has been 
crushed, Second, the agglomerate of the 


| 
| 


} untimely 


piers is not as good as it should be. 
Third, to whatever cause it may be due, | 
the piers have settled. Therefore, our | 


best course is to make the piers as sound | 


as we can, and, like Wren, 
foundations to keep up the present fabric 
as it did its predecessor. This, then, is 
our present endeavor. 
the crushed masonry, 


by stone and rein- 


trust the} 


We cut out stone} 


latter are subject of his 
quiry. It should be understood, 
that the experimental tanks can be car 
ried to laboratories situated in the oil 
fields, and there employed agreeably to 
the geological conditions disclosed by the 
driller’s and other information ob- 
tained during the operation of a well or 


| 

| 

immediate in-| 
of course, | 


log 


group of wells. 


It has for many years been suspected 


that the migration of oil under ground, 
once man destroyed the balance of the | 
|} pent-up energy, might cause the petro- 


leum to be trapped so that it could not be 
drawn surfaceward by the pumps of ex- 
isting wells; and, similarly, it was be- 
lieved that a lack of understanding on 
the part of the operator led all too often 
ground that would 


to movements below 
shorten to a greater or lesser extent the | 
profitable productive life of a well or 
| wells. Mr. Mills has confirmed these as- 
sumptions and his tanks give visible evi- 
much suggestive value. 

made it clear that, 
available, it is 


dence of 
He has 
information 


with suitable | 
possible to 


adopt preventive measures that may be | 
counted upen to check or correct subter- | 
ranean water troubles that have inter- | 


fered or threatened to interfere with a 
well’s yield of oil, and thus to prolong to 
uw marked degree the life of that well and, 
perhaps, of a wide neighboring “area. 
Again, in a kindred way, his tests disclose | 
how the “nursing” of the natural gas as- | 
sociated with a given pool arresting its | 
escupe, may serve to drive the! 
oil to the shot holes or pump intakes, and 
about the extraction of | 


eventually bring 


a far larger percentage of the petroleum | 
than might otherwise be feasible. And 
then, the apparatus has revealed how 


compressed air, forced down from the sur- 
face, may be relied upon to take the place 
of the vanished natural gas in promoting | 
the recovery of oil. Finally, if time be 
allowed for the disturbed or remaining 
fluids to readjust themselves, it seems that 


| the oil may assume another position which 


sert sound, using every care not to re- 
move too much at a time. That so far} 
we have been successful is a tribute to 


the vigilance of the workmen and the effi- 
cient supervision of the contractors. 
first pier (southwest) has been practi- 
cally renewed without an appreciable 
crack being visible. We are now treating 
the southeast pier in the same way. 
After we have inserted the new stone we 
endeavor to consolidate the rubble as far 
as possible by pouring in liquid grout by 
gravitation. As a safeguard against any 
unforeseen settlement, we are erecting a 
steel center under the South Transept | 
Arch to pick up the weight should any | 
failure of this work take place. 


Getting the Rest of the Oil 
(Continued from page 114) 
rock in its structure. Therefore, it is| 
practicable to duplicate in miniature the |} 
several strata that influence directly the 
underground migrations of oil, water, and 
disturbs nature’s subter- 


gas when man 
ranean equilibrium. 

The heavy face plate of the tank per- 
mits the experimenter to watch the! 
changes promoted by the application of 
the forces and by the introduction of 
fluids at his disposal. Again, when the | 
test covers an interval of some hours, for 
example, photographic records can be 
made at prescribed intervals. In this way 
are obtained data which can be exam- 
ined at leisure. Facts of importance are 
thus brought to light which might escape | 
observation during the shifting of the} 
It should be mentioned here that 


masses. 


| better 
The | 


| tive 


| and the coasts of Europe. 





may aid its extraction. In other words, 
intermittent pumping of a well may give 
results than continuous operation ; | 
and even apparently exhausted wells, in 
some circumstances, may be found produc- 
after a period of inaction. 


Enemies of Timber Construction 

(Continued from page 118) 
Atlantic and Pacific coasts of America 
The chelura is 
submerged 
oceurs in 
attack is| 
Common 
lice. 


another diminutive enemy of 
construction in salt water. It 
great swarms and the mode of 
similar to that of the limnoria. 
names are sea fleas and red-wood 
The sph@roma is yet another shell ani- 


mal. It resembles the limnoria, but has 
a rounded instead of a flattened body. It 
is a little bigger, excavating a burrow} 


with a diameter of 4% to 3/16 inch and a 
inch. It is less com- 
but infests fresh | 


depth of % to 4 


mon that the limnoria, 

as well as salt water. The martesia is 
still another enemy of marine construc 
tion. When the martesia enters a tim 


ber, the perforation will be only about 4% 
inch in diameter; but the burrow inside 
may reach a diameter of 1 inch. It is 
thought that the burrow is not excavated | 
for food but for use as a retreat. The 
head is bivalvular. It is pretty much 
the whole affair. When operating upon 
a timber, the head opens and a hard and 
rough tongue begins action. As it works 
back and forth, the hole is cut. The} 
martesia does not seem particular as to 
the material into which it bores, Tar | 
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Wherever the prob- 
lem of Indicating, Re- 
cording or Controlling 
the heat factor in mod- 
ern industrial process 
work has been solved 
successfully, there 
4 will find Tycos 

emperature Instru- 
ments. The reason— 
unquestioned utility, 
reliability and per- 
manency. 


A carefully compiled catalogue, 
valuable as reference because 
prepared from your point of 
view, will be sent on request. 


Taylor /nstrument Companies 
Rochester, N. Y. 


There's a Tees or Tixor Temperature Instrument 
for Every Purpose 194 











For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
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Rockford, Ill. 
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Peli \ | will E iper, asphalt coating and the contained! th leader of these. insofar as timber] First Aid to the Carburetor 
le ill seem to yield to its efforts It construction is concerned, It attacks the Continued from page 122 


} A q E. N i ) Is evel timed that it will cut into rock wood of the foundation timbers and of : : 
{ met : } rhis pest stopped by the three diaphragms of the 














netal sheath appears, however, to be! the planks in basement floors 
! ow . ” j ip aorocore : 
rYOU WAVI INVENTI roof against it Apparently, this ani-| operates not only upon structures in the filling-hole cap, with their staggered pin 
| t I vg Bins { ' : nil ~ ot el i creat deal of trouble eountry but ilso upon those in large holes as shown by the arrows at 2 As 
which you isi to paten vo en - =o oe . =e . _ — = : . ‘¥ “sel : ; 
write fully ind freely t Niunr ( t engineers as vet However! t is ap cities While the South Atlantic and Gulf a result of all this, the apparatus CATTICS 
(o. for advice im regard to the best peared ear the Pearl Harbor di dock in states constitute the region most In he indorsement of the fire underw riters, 
vay of obtaining protect Please he Haw in Islands and elsewhere in! fested, the northern states are also liable When we bring fuel to the engine in 
send sketches or at ‘ f your u that general neighborhood te invasion rhe white ant is known to this novel fashion, we do not get enongh 
yee sg diy nm poe ivan Mnigines ntractors and others con-| have been active as far north as Manches-| fel. er sufficiently ric h fuel, to drive an 
vice, ¢ Haining its operation : te . i , i ‘nric 
‘ . I per erned, are desirous of safeguarding su er, N. H., and Benton Harbor, Mich i¢| ** mobile, What we do do is to enrich 
| mn r , e etrict ror j is ir n » , » thr 
AU communications at ! I merged wooder truetures Wood, when) attacks wood that is partly in contact With this direct feed the fuel fed through 
fy nt (>) afy t e extend or . . ~linar 
—— | : a ntinually submerged, is a fine material) with the ground or which is so situated the carburetor in the ordinary fashion, 
ing over a perio¢ f seventy years ' . ear tor "4 
: } t t foundation purposes, Concrete may | as to be accessible from it. Concrete may | The carburetor is now called upen to 
enanbies asim nv ¢ es oO advise e ‘ { l i ; s 
Se pened be cnteminbine ‘thout generally be ibstituted ; but the expense | not prove effective as a protective sheath, | supply only a part of the explosive charge, 
inv expense to the nt. Our Hand s often very considerable, partly because! since weathering or settlement productive } the more eflicient part heing supplied by 
boo m Patents 1s sent free on re f tratispwer ! ind partly hecause of of cracks nay open the way to the wood the sts means; so, in the end, less Kaso- 
quest Chis explains ir methods other é siderations x tahle timbers are rhe favorite regions for white-ant activi line is burned to secure a given result 
> ‘ . . . s 
Trade Ma k F regard to Patents, often a ible nearby and at advanta-| ties are those that are dark, warm and| than if the entire charge were supplied 
rade Marks, Foreign Patents, etc. geous costs. The world over, timber sub-| moist. They work readily in damp or] by the inefficient carburetor, The setting 
SCIENTIFIC AMERICAN structures are probably very much oftener| decayed wood, But where penetration is| Of the carburetor is much leaner with the 
Containt Patent Office Notes, Decisions of t e fo | ilt-water construction.| impossible. the white ant mav still pas attachment than without, and this affords 
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cently patented inventions ! Serle objection ipart from the arrie! ry means of little shelter ie Visible means of the economy 
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EINSTEIN’S THEORIES 


of Relativity and Gravitation 





820 pages, 12 mo. 





$2.00 net; by mail $2.16 


Do you understand Relativity and Gravitation? 


—the theories worked out by Einstein that all the world 


is discussing ? 


Gain a good understanding of this intensely interesting 
subject from the new book. 
Compiled from the best material submitted by 300 authors 
in the competition for the Eugene Higgins Prize of $5,000, 
and edited by J. Malcolm Bird. 
It reads like the work of one author, yet contains a breadth 
of vision and range of viewpoint impossible for one author 


to attain. 


At all booksellers 


Scientific American Publishing Company 
233 Broadway, New York 

















Behind the Motion-Picture Screen 


—— mysteries of the ‘‘Movies’’ are bared at last! 
Austin C. Lescarboura of the Editorial Staff of the Scientific American to 
undertake the task of answering the thousand-and-one questions constantly 
being asked by screen “‘fans’’ and aspirants to screen careers, in his book en- 
titled, ‘‘Behind the Motion-Picture Screen.”’ 


his work are— 


Among the subjects covered in 


It has remained for 





Scenarios The Director 
and His Work. Motion- 
Picture Acting Motion 
Picture Cameras and How 
They Work. The Camera- 
man. In the Land of Make 
Believe Studios Mob 
Stuff. Tricks of the Screen 
Laboratory Work. Pictures 


in 


in 











roscopic Subjects. Talking 
Pictures 
toons and Sculpture. 
Motion Pictures in Odd 
Fields 


Present Status and the 
Future of Motion Pictures. 


Natural Colors Mic- 


Animated Car- 


Motion Pictures 
the Home and Business. 





This book has been written in a simple, interesting, and instructive style. It is not 
technical; yet it covers all phases of the screen art in an accurate and unbiased man- 
ner. Pictures? Certainly; this book is the best illustrated book on the subject-—-over 
Indeed, every right-hand page is a picture page; every left hand a 
is something entirely new in book making. 


300 pictures 
corresponding text page. It 
the Motion-Picture Screen” 


on the finest coated paper and bound in an attractive cloth cover measuring 644 by 


9% inches. Price, $3.50 net 


Special folder containing full description and sample pages, sent on request. 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 


contains 426 pages and over 


; Postage Extra. 


BOOK DEPARTMENT 


Woolworth Building 


“Behind 
300 illustrations, printed 


New York City 














Pacific 


President Harding’s Conference 
of the Powers will consider the 
vexing questions of the East. Ja- 
an has held a Mandate in the 
outh Seas for four years. All 
‘eyes will be turned toward the 
|Orient as the great nations of the 
Salaalll make their carefully studied 
| moves on the Asiatic chess board. 


| 
| 


| Will Japan establish a naval base 
|in the South Seas among the Caro- 
| line, Marshall and Mariana Islands? 
| What of the 50,000 natives on 
|those islands? What of our trade 
| opportunities in those coral ports, 
|while Nippon’s flag flies above the 
little palm-shaded custom houses? 
| Get ready for November elev- 
/enth — and the Great Conference. 
/Read this timely and important 
|article, “Japan’s Mandate in the 
Pacific,” by Junius B. Wood, who 
'recently spent several months in 
‘the South Seas investigating con- 
| ditions in the Islands now under 
{Japanese administration, in the 
| September 


ASIA 


The American MAGAZINE on the Orient 
More than 60 illustrations— Art 
Insert of 8 Pages 





p 
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The Orient is a huge reservoir of po- 
tential energy and material resources. 
| Under her mystic and age-old surface 
| her spirit is awakening. This magazine 
through its authentic articles, fiction and 
pictures, gives an understanding of the 
| fifteen important national groups which 
| constitute Asia. Through its stimulating 
| and informing pages you obtain a quick, 
| intimate knowledge and a vivid life pic- 
| ture of the untouched treasures and great 
| peoples of the East. 

Less than three years ago ASIA 
| reached a narrow field of 10,000—now it 
| brings pleasure and a new interest to 
nearly 70,000 well circumstanced and 








cultured Americans. 


isarmament and the 


andates 





Contents of September ASIA 


New Peasants of New Russia 
By MOISSAYE J. OLGIN 


A burning article by a man who is a 
friend of the Russian peasant. Vividly and 
very personally, we see the workings of a 
village Soviet from the “inside’’—the land is 
apportioned, the community smithy works 
for all, the peasant’s voice is heard, in the 
village theatre the boys and girls enact 
plays written by themselves. Out of al! the 
dark misery and poverty the bright lamp of 
hope burns bravely. 


Can We Keep Up With the British? 
By J. B. POWELL 


Our share of the world's trade is one of 
the things that helps make this country “go 
‘round,”” but can American business ever 
function efficiently in the Orient unless 
Washington comes to its rescue’? An Ameri- 
can judge in Shanghai is trying to apply 
outworn statutes of Alaska to great Ameri- 
can interests in China, becnuse, there are no 
better. Can America ever be a great foreign 
trader under such conditions? 


Sky Pilots in the Paumotus 
By FREDERICK O'BRIEN 
Another glorious article on the South Seas. 
The natives in Anaa have neglected church 
since Lacour, the trader, got his cinemato- 
graph. They are crazy over motion pictures 
of “cowaboyas.”” Lacour’s entrance fee is 
twenty-five cocoanuts. An ordinary audience 
leaves 4,000 nuts in Lacour'’s copra shed. 
Good business, that! 


Heera Singh and His Neighbors 
By NARAIN ASHUTOR 
A picture of village life in India, written 
by a young native, a graduate of Oxford, 
whose sophisticated reactions to the customs 
of his native land make brilliant reading. 


My Chinese Marriage 
By M. T. F. 


Chapter IV. The Eternal Hilla. The dra- 
matic ending of a great romance. This wist- 
ful story of an American girl who married a 
Chinese college student and went with him to 
live in his old home in China, has been one 
of the literary sensations of the past months. 











SPECIAL OFFER // 
Four Months for $1.00 13 


at 35c per copy. If you do not é 
know this magazine, this is your Ce. 
opportunity to become friends Fs Vas 
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The technical knowledge that comes 


to you from SKF engineers is 
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as it is the sum of the data gathered by SKF 
organizations in all industrial countries. 


This fund of engineering information Because every effort is made to assure 
we bring to the fabrication of all prod- _the most satisfactory use of products 
ucts bearing the mark S&§8GH and = parked GHKCF we welcome requests 
the operation of those industries which , , 
for information concerning their 


we are requested to supervise. In “ae 

order that complete reliance may be Proper application and maintenance. 
—~ pote « Ser nu 2 rameoag Manufacturers should feel that this 
y y technical knowledge is always avail- 


not alone that we control and super- j 
| vise each step in the manufacture of a able. You are urged to use it freely 
product but also its final installation. without any sense of obligation. 


SKF Industries, Inc. 


| 165 Broadway, New York City 
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